Mathematics 


By a group of supervisors 


5эдешәщеуі 


Interactive E-learning 
Application 
ескек 


IAT ге Пате eer 


P 
[ 
D 
D 
D 
D 
D 
t 
r 
r 


S. 
1 


The Main Book 


*Jpu 


SEC: fOJICL-MOASSER) 
2024 


FIRST TERM 


| — 86€ 7 


CONTENTS 
= First | Algebra and Trigonometry 


E 1 Algebra, relations and 
= functions. 

E 

z Trigonometry. 

2 


3 Similarity. 


UNIT 


4 The triangle proportionality 
theorems. 


UNIT 


Algebra 
and Trigonometry 


Algebra, relations and functions. 


Trigonometry. 


Unit One 


Algebra, relations 
and functions 


Unit Lessons 


олко № = 


Ву the end of this unit, the student should be able to : 


* Solve a quadratic equation in one 
variable algebraically and graphically. 


* Use the quadratic equation in one 


variable to solve some life applications. 


* Recognize an introduction in complex 
numbers (Definition of the complex 
number, integer powers of i and 
equality of two complex numbers). 


* Carry out operations on the complex 
numbers. 


* Recognize the two conjugate numbers 
in the complex numbers. 


* Recognize the discriminant of the 
quadratic equation in one variable. 


+ Investigate the type of the two roots of 
the quadratic equation in one variable 
given the coefficients of its terms. 


* Find the sum and the product of 
the two roots of a quadratic equation 
in one variable. 


* Find some of the coefficients of terms 
of the quadratic equation in one 
variable in terms of one of the two roots 
or both of them. 


* Form the quadratic equation in one 
variable whose roots are given. 


* Form the quadratic equation in one 
variable given another quadratic equation 
in one variable. 


+ Investigate the sign of a function 
(constant - linear - quadratic). 


* Solve quadratic inequalities in one 
variable. 


Pre-requirements 
on unit one 


x 


?-5x-6-0 
í———— 

“xX?-5X-6=0 <. (X — 6) (X + 1) = 0 "factorizing the trinomial" 

7 EitherX-6=0 or X+1=0 Remember that 

"?Xz26 or X=-1 The quadratic equation 
in one variable has at 

2. The solution set = {6 »— 1} "m 
most two solutions in IR 

v4 X*205 s4x?-2520 


^ (2X — 5) Q X + 5) = 0 “factorizing the difference between two Squares" 


^ Either2X—-5-20 or 2X+5=0 


-. The solution set 


A oe) ae ae 2. 28 Ata 25 
- or -— ТАХ 25 Ж c nat d 


sX-mj$ n Thesolution set= {3 .—3] 


ii 
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» Pre-requirements 


B By the general formula 


To find the roots of the quadratic equation: aX? +bX+c=0 where a0 


use the formula pona faa Гас 
а 


— CD 

Find the solution set of each of the following equations in R : 

1 X?-2x-620 9 х+5=4, X20 
-e 

1 The expression : X? -2 х- 6 is difficult to be factorized » so we use the general formula. 


va=l , b=-2 » c=-6 


: yaba лас _- C2 s 027-4x1«C 0) 


2a 2x1 


_ 2444424 2x28 24247 _ 
а БЕЗЕ 
г. The solution set = {1 +7 31-47 } 


Qe X+ i =4 “By multiplying both sides of the equation by X” 
AKSAK 


-SX)-AX-4520 “Notice putting the equation in the form : a X? +b Х+с=0" 
4asl »bz-4 » c=5 


валас 4sW16-axixs _ 421-4 


кк 2а 2 2 


ay ү 4ER There is no real roots of ће equation : X?-4 Х+5=0 


-. The solution set = Ø 


(TRY TO SOLVE 


Find in R the solution set of each of the following equations : 
1X?-5x«620 | 05Х?+2Х=4 


33x?-27 | 4 X(X-4)-3 


YII NS ge (р - cua slot) palag) 9 


| Second V Solving the quadratic equation in one variable graphically 


To solve the quadratic equation in one variable graphically » we do the following: = —. 


UNIT“ 


(1 Put the equation on the form :a X? +b X «c 20 
[2 Letf (Os aX? «b X«c [3 Graph the function f 
LI 


Determine the points of intersection of the curve with the X-axis » 
then the X-coordinates of these intersection points are the solutions of the equation 
f(X)=0 ie.ax*+bX+c=0 


According to that , we have three cases 
ims pe 


1 I 1 
The curve intersects The curve touches The curve does not 
X-axis at two points X-axis at one point intersect X-axis 


y, 


x x 
(L.0) 
There are two solutions There is a unique solution There is no solution 
inR inR inR 
The S.S. = {L »M} The S.S. = {L} The S.S.=@ 


Find graphically in R the S.S. of the equation : 
х?-2 х-3 = 0 using the interval [- 2 » 4] 


Let f 02 x?-2x-3 
[x|-2]-1| 0 | 1 Ж ДЕЙ 


[y 5|0 -3|-4[-3] e] s 


From the graph ; the S.S.= {3 »— 1} 


» Pre-requirements 


Remark 
Tn case of the interval is not given » then we can graph the function by finding the vertex 


of the curve which is Е of ( z ) s and then we find some points to the right of it » 


and the same number of points to the left of it. 


Solve graphically in IR the equation : 
4X(X-1)-520 , еп verify the result algebraically “given that [6 = 24” 


Solution, 
v 4X(X-1)-5=0 1 4x?-4x-5=0 
First | Graphically : 
Let f (024 x?-4x-5 
* Find the vertex point of the curve : 
Ў ЦЕ di 
^ The X- coordinate of the vertex point = sa st m 


Pororo 


~. The vertex point of the curve is (4 -= 6) 


* Form the following table : 


x|-1| 0 |) 2| 
СЕ 1-5 Є@|-5|› 


* From the graph we notice that : 


The roots are — 0.7 and 1.7 approximately. 


Second | Algebraically : 


ү X= PEVE AR. where a=4 3 b=-4 › c=-5 


-C4 2 C4 -4x 4x05) _ 42796 _ 4246 _ 1216 _ 1224 
2x4 8 T 8 ant айы 2 
-. The two roots of the equation are 1.7 and — 0.7 approximately. 


TRY TO SOLVE 


Solve graphically in R the equation : 
х?-4х+4=0 , taking X C [0 » 4] » then verify the result algebraically. 


“X= 


An introduction 
in complex 
numbers 


N Introduction 


* There are many problems that can not be solved by the use of real numbers alone. For 
example » we are unable to solve the equation X? = – 1 There is no real number "a" such 
that a? = — 1 Thus we must extend the set of real numbers R to a new set of numbers to 
enable us to find the solution of the equation X? = — 1 
This new set is called THE SET OF COMPLEX NUMBERS » and before studying the set 
of complex numbers in details » we will firstly recognize the imaginary number "i". 


The imaginary number "i" 


The imaginary number "i" is defined as the number whose square is — 1 


іе. 2=-1 


Thus we can solve the equation : Х2 = – 1 as follows : 


Notice that м, 


ы Х?=-1 
х= +2 *ixiziz-1 
2. The solution set = (i »— i} roie 
— 
Remarks 


» The number "i" does not belong to the set of real numbers. 

i.e. iC R , so it will not be represented by a point on the real number line. 
> The numbers 3i »—2i ЕР >... are imaginary numbers. 
> If a is a real positive number» thenJ-a 24a i 


» Lesson One 


For example : 


Yd2-422-242i » 4-352432 245i › (25-325? =5 i and soon... 
> The operations on the square roots can not be generalized on the imaginary numbers. 
If a and b are two negative real numbers » then fa. xb = Ta b 


For example | | xA- 4A xA 
because Үү лхүл=үхү =їхї 
but (ауе? == 


[V Integer powers of "i" 


The number "i" satisfies the rules of powers that you have studied in the preparatory 


stage | and since · i »then : 


Ec 


IA = Dig | 
eit=i?xi? 


=i? xi=-lxi -1x-121 


4 


; ; t e 
хі=1хі iS =i4 x i?=1x-1=-1 and soon. 


From this we find that : 


The integer powers of "i" give one of the values і »— 1 »—ior 1 


er=r 


This values are repeated if the power is increased by 4 
Generally : For each n EZ » 
„п = (i^ = 18:27] 


ні 2 ау P=1x-1=-1 


eit t4 iy = х= 1... and soon. 


In another way _— The remainder = 0 


We find the remainder of , The remainder = 1 


the division n + 4 sif : 


To find і" wher: 
nisan integer 


| The remainder = 2 


(The remainder = 3 


For example : 

*il6— | «because 16 + 4 = 4 without remainder» 

e {3 = — 1 «because 63 + 4 = 15 with remainder 3» 
oi? =— | «because 42 + 4 = 10 with remainder 2» 
e i!l — 1 «because 101 + 4 = 25 with remainder 1» 


61+ 23 = _ i where n € Z «because (4n + 23) +4 = п + 5 with remainder 3» 


{ Remarks 


(1] We can express "1" using the imaginary number i to integer powers from the multiples 
of 4 » and this helps in simplyfying some of imaginary numbers : for example : 


[2]i* int i^ *24.; *? 0 where n EZ 


For example : if +i7+i8 «i? =0 


The complex number 


The complex number is the number that can be written in the form a + b i 


» Where a and b are two real numbers and i^ = — 1 
* ais called the real part. * bis called the imaginary part. 
Examples for complex numbers: 2-i » 7+13i » 51-4 › {2 +{з1ї 


Remarks 


For any complex number|Z=a+bi sthen: 


o If [6=0 , ћеп2 = a and we say that Z is a real number. 


Such as Z = 5 is a real number and it is a complex number whose imaginary number = 0 


(2) If |a=0 »then Z=bi and we say that Z is an imaginary number. (where b # 0 ) 


Such as 7, = 2118 an imaginary number and it is a complex number. 


From the previous » every real number is a complex number whose imaginary number = zero 
and so the set of real numbers is a subset of set of complex numbers that can be defined as the 


following. 


The set of complex numbers 


The set of complex numbers C is defined as C = [a bi:aC Rb ER i? -—1] 


Find the solution set of each of the following equations in the set of complex numbers : 


12x?«18-0 9 х2+х+1=0 


» Lesson One 


4 2х?+18=0 2 2X7 =-18 .х?=-9 
х= +129 2 Х=+ү91 AXES 
2. The solution set = {3 i »—3 i} 

Qas] s b=1 > с=1 


.xocbE Eme _ -1+{И-4х1х1 _-1#{-3 _ тазі 2,28; 
ЕЕ = E $ £ 


2a 2x1 2 2 2 


LENS 3 


у. The solution set = iz +i j=- i} 


2 2 2 
TRY TO SOLVE 


Find the solution set of each of the following equations in the set of complex numbers : 
15х?+180=0 9 х?-2Х+5=0 


N Equality of two complex numbers 


Two complex numbers are equal if and only if the two real parts are equal and the two 


imaginary parts are equal. 


е.) If (a+b i) and (c + d i) are two complex numbers and if a =c +b =d 
»sthena+bi=c+di 


and vice versa Ifa+bi=c+di»,thena=c»,»b=d 


Notice that Order in complex numbers whose imaginary part not equal to zero has no 
meaning » we do not know which is greater (5 + 3 i) or(- 4 +7 i)? 


Find the values of X and y which satisfy each of the following where XER » y ER ‚Ё#=-1: 
1 (2х-3) +51=7+(3-2у)і 9 x«yiztd-44i2 
3 X-3y+(2X+y)i=6+5i 


: 1] 


9 Х+уі=21+140)+2 л Х+уі=21+12=21+(-1) 

o Х+уі=-1+21 Э Х=-1 s y=2 
3 Х-3у=6 (1) »2X+y=5 (2) 

Multiply the equation (2)by3 ~. 6Х+3у= 15 (3) 

By adding (1) and (3) : 47.362231 “ X=3 

By substituting in (2) : лу=-1 
[ TRY TO SOLVE 

Find the values of X and y which satisfy each of the following : 

1 X*yi-z3r!«4 9 4X-y+(2X+y)i=54+7i 


N Adding and subtracting complex numbers 


* When adding or subtracting two complex numbers » we add or subtract real parts together 


and add or subtract imaginary parts together. 


— Ga Ea, — —— 


Find the result of each of the following in the simplest form : 


1 (3+7i!5) 4 (5-91) 2 (2-3-16)-6- 
Sabato, 


"a Pei л The expression = (3 + 7 1) + (5-91) =(3+5)+(7i-9i)=8-2i 


9 «'-1624i 


^. The expression = (2-4i) – (5 –1) = (2-4i) +(—5 +1) = (2-5) + (4i i)2-3-3i 


|, Multiplying complex numbers 


Two complex numbers can be multiplied just as the algebraic expressions » considering i? = – 1 


— — CED, 
Find the result of each of the following in the simplest form : 


1443)0Q-5i) 9 (5-21) (5+2i) 
3 342i 4 ü-i* 


» Lesson One 


1 443i) (2-51) =4(2-5 1) +31(2-5 1) 


=8-201+61—1512=8-201+61+15 — (wherei? 2— 1) 


=(8+ 15) +(—20i1+6i)=23-14i 


Notice that You can solve directly by using multiplication by inspection as follows : 
-20i 
2 2 
(4+3 1) (2-51) =8-141- 15 1” (where і" 2— 1) 

Жым. 

+61 =8— 141+ 15 = 23-141 

Я 3 2 
Bo-200ot2)- S Remember that RK 
=25+4 (where i? =— 1) 


(a+b) (a- b) 2a? b? 
=29 


3 G42if-9«12i«4i? 


| " Remember that _ 
-29412i-4 (where і 2— 1) 


(a+b) =a°+2ab+b? 
=5+12i 


2 
4 0-i*z(a-iP) 01-2102 ti =C 21 A 


Remark 
[a +i)" =(+2i)" where n EZ | 


* Proof : (1 + 12" = [0 +i) = [122i- 1] 2 (2 i)" 


* This remark is used to simplify some complex numbers as the following : 
Ta +10290 = (21190 = 2100 1190.710 

-3i = -if2z3*Cc2iyz3'x2!?z- 
2) 3-31) =34 (1) =3*(-2 1) 23! х 2212 2-324 


TRY TO SOLVE 

Find the result of each of the following in the simplest form : 

104325 03-40) 2 (2-1) (2+7=1) 3 (243727) (54 P 
4iG6-3i) 5101—1902 


МД Ve oW эл.) palagi 


UNIT == 


1 


The two conjugate numbers 


The two numbers a + b i and a—b i are called conjugate numbers. 


Note : Take care that the complex number and its conjugate differ only in the sign of their 
imaginary parts. 


For example : The two numbers 3 +41 » 3—4 i are conjugate numbers. 
Remarks 


» The conjugate of the number 2 i — 5 is the number — 2 i— 5 not2 i4 5 

> The conjugate of the number 2 i is — 2 i 

» The conjugate of the number 3 is 3 

» The sum of the two conjugate numbers is always a real number » and the product of the two 
conjugate numbers is always a real number. 

For example The complex number 3 + 4 i its conjugate is 3—4 i » then: 

* Their sum = (3 + 4 i) + (3—4 i) = (3 + 3) + (41-41) 2 6C 

* Their product = (3 + 4 i) (3-41) 29— 1612=9+16=25 ЄВ 


TRY TO SOLVE 
Write the conjugate of 5 – 4 i s then find : 


1 The sum of the number and its conjugate. 


2 The product of the number and its conjugate. 


— CTD, 


Simplify to the simplest form : 


4-3i 10 
1 i 2 3+i 

3+2i (2+i) (1-1) 
3 2-5i 4 


(1 +i) (3-21) 
Solution 
Notice : To simplify the fraction whose denominator is a complex number » we multiply its 
two terms by the conjugate of denominator. 
4 453i ginti _-4i-3 


E & 2523,44 
i “at 22 SE + 


» Lesson One 


9 - The conjugate of the denominator is (3 — i) 


..10 . 10G-i _10G-i) 10G-i 10G-i) 5 ; 
3+1  G«0)G-i 9-7 941 10 
з 3+21_@+20(@2+50 _6+151+41+100 

2-51 (2-51)(2+51) 4-257 

_6+19i-10 _-44+19i -4 19 ; 

T 4«25 29 29 29 


4-Qsbd-) _ 2-2i«i-? | 2-i*1. 3-i 
(1«i)3-2i 3-21+31-20 3+1+2 5+i 


3-1 G-)G-i 15-8i-1 14-8i 2(7-4) 7 4j 
5+1 G«DG-i 25-7 26 26 13^ 13 
TRY TO SOLVE 
Simplify to the simplest form : 
24i (2+1) (3+1) 
13-2 2 0-0-0 


27-1 _ 13-1 

EXE ay aycu 

Prove that : X and y are conjugate numbers s then prove that : X? 4 y? 2 16 
-J-iQ0-)Qsi). MsTi-2i-P _ M4 45i+1_ 1545134; 
2-1 (2-1) (0+1) 4-7 441 5 E 

Р .-i.(3-)(4-i 52-13i-4i«2 52171-1 51-1713; 

У= 4+1 4414-1 16-72 16+1 woos 


г. X and y are conjugate numbers " Notice that the signs of the imaginary parts are different." 
‚Х?=(3+1#=9+61+12=8+61 

,у2=(3-1)2=9-61+12=8-61 

SX +у2=(8+61)+(8-61) = (8+8) + (61—61) = 16 


TRY TO SOLVE 


Prove that a and b are conjugate numbers if : a = 


Lesson 


Determining 
the types 
of roots of 
a quadratic 

equation 


* You have previously studied how to solve the second degree equation (the quadratic 
equation) in one variable in IR » and you have known that when solving it » we have two 
solutions at most but in general this quadratic equation has exactly two roots. 

* [n this lesson » we will determine the types of the two roots of the quadratic equation without 
solving it. 

* Using the formula in solving the quadratic equation : a X? + b X +c =0 » where a#0 

-baWb!-4ac -b-b?-4ac 

2a 2a 

* Both of these two roots include the expression : | b?-4ac 

© The expression : b^ — 4 ac is called the discriminant of the quadratic equation because it is 
used to determine the types of roots of the quadratic equation as follows : 


» we get two roots : 


positive equal to zero negative 
Discriminant ^ 2 2 es 
(67 -4ас)>0 Ъ-4ас=0 (6° -4ас) <0 
Two complex and non real 


M oam Two different real roots Two equal real roots 


A sketch for at 

the function | x: x xd x 

related to 0 * E à 

the equation x. : 4 
ў" y , » 


roots 


VN 


» Lesson Two 


AGZudp.——————— 
Determine the type of the two roots of each of the following equations : 


1 х2-3Х+5=0 9 х2+10Х+25=0 33x?«10xz4 


Solution 
qova=l > b=-3 › с=5 
2. The discriminant = b? — 4 а с = (-3? - 4х1 x 5 =— 11 (negative quantity) 
-. The two roots are complex and non real. 
9 -a-1 » b=10 » c=25 
2. The discriminant = b° -4ac = (10? 4x 1x25 20 
-. The two roots are real and equal. 
3 73x'«10x-4-20 ла=3 5 b=10 5 с=-4 
2. The discriminant = b? -4a c = (10)? — 4 x 3 x (- 4) = 148 (positive quantity) 


у. The two roots are different and real. 


TRY TO SOLVE 


Determine the type of the two roots of each of the following equations : 


1 х2-7х+10=0 9 х2+4Х+5=0 34x?-12x--9 


Prove that the two roots of the equation : 7 X 2-11 X4 5 = 0 are two complex and non 
real roots » then use the formula to find these two roots. 


was]? + ba-li ,› с=5 
2. The discriminant 2b? -4ac = (-11) -4x7 x 5=—19<0 


-. The two roots are complex and non real roots. 


; ga DHT -4ас uzy-:9 _ nemi 
i. pr cia 2a ^" M M 


1 +1191 11-y19i 
14 


~- The two roots of the equation are — Ө 


UNIT — 


1 


TRY TO SOLVE 


If X?-4 X4 5-0 sthen prove that the two roots are complex and not real 5 then use 
the general formula to find these two roots. 


If the two roots of the equation : X!|-kX42k-4X-45z-0are equal s then find the 
real values of k and find these two roots. 


Put the equation on the general form n X?=(k+4)X+(2k+5)=0 


2. The discriminant = (k + 4? -4x 1 х (2k+5)=k°+8k+16-8k-20=k?-4 


77 The two roots of the equation are equal 2. The discriminant = 0 
ski-420 isd 2К=+2 
лаік=2 2. The equation is Х2-6Х+9=0 +. (Х-3)2=0 = X=3 


at k = 2 the two roots are equal » each one = 3 
satk=-2 — . TheequationisX*-2X+1=0 <. (Х- 102 =0 X=] 
at k = — 2 the two roots are equal » each one = 1 


[ TRY TO SOLVE 
Find the real value of k which makes the two roots of the equation : 


4х?-8 X+ К = 0 equal and find these two roots. 


1 Find the real values of m which satisfy that the equation : x= (2m-1)X+ т2= 0 
has no real roots (TeL has no solutions in R) 

Q Find the real values of k which satisfy that the equation : x?42(k-1)X+k?=0 
has two real roots (лел. has solutions in R) 


1 `~ The equation does not have real roots ~. b?-4ac«0 


^ Qm-1?-4m^*«0 204 т2-4т+1-4т2<0 


» Lesson Two 


--4m«-1 nm» 


-. The equation has no real roots if m SIE: , oof 


9 · The equation has two real roots -. The two roots are either different or equal 
2b) -4acz0 лак 12 -4хІхк>0 
n4K-8ke4-4K 20 2-8к2-4 К+ 


2. The equation has two real roots if k €] -0, ij 


TRY TO SOLVE 


If the equation : m? X? + (2 m — 2) X + 1 = 0 has no roots in R » find the real values of m 


— CTI- 
Prove that for all real values of a » there is no real roots for the equation : 
4Х2-12аХ+9а2+4=0 


The discriminant = (— 12 а)? — 4 (4) (9 à? + 4) 
= 144 à? — 144 à? — 64 =— 64 (is negative quantity for all values of a) 


-. There is no real roots of the equation. 


| Remark 


If the coefficients a » b and c in the quadratic equation : aX? + b X +c = 0 are rational 
numbers and the discriminant is a perfect square » then the roots are real rational numbers. 


For example : 
| 1 The equation : 3 X?-5 Х-2=0 2 The equation : X?-25X+1=0 | 
1 
* The terms coefficients are : 3 »—5 ,-2 * The terms coefficients are : 1 215 ot | 
(rational numbers) (the middle term coefficient is irrational real) 
* The discriminant = 49 (perfect square number) | e The discriminant = 16 (perfect square number) 
: 7. The roots are real rational -. The roots are real irrational 


——— Toverify that Toverify that 
By substitution in the general formula. 


the roots are] 5 + 2 »[5- 2 (real irrational) i 


: By substitution in the general formula > 
; the roots are 2 ,— i (real rational) 


UNIT == 


1 


Notice that in the equation X2 - 25 X+1=0 


although the discriminant is perfect square number ; the roots are real irrational because the 


coefficient of the middle term is irrational. 


————————QGüouiit).— —— ——— 
If a and b are rational numbers 5 


prove that the two roots of the equation : a X? + (a? + b?) X + a b? = 0 are rational. 


+: The discriminant = (a? + b)? — 4 x ax ab*=a?+2a?b*?+b*—4 a2 p? 
22-245 .b'-(a-b»yisa perfect square 


^. The coefficients are rational numbers and the discriminant is a perfect square 


~. The two roots of the equation are rational. 


TRY TO SOLVE 


If a is a rational number • prove that the two roots of the equation : 
15 X?- (10 43 a) X+2a=0 are rational. 


г Remark 


If the discriminant of the quadratic equation (of real coefficients) isn't positive » then 


the two roots of the quadratic equation are two conjugate complex numbers. 


For example : 

The equation X? -2 X - 220 

* The terms coefficients are : 1 »—2 ,2 (real numbers) 
* The discriminant = — 4 (not positive) 


~. The roots are conjugate complex and to verify that substitute in the general formula the roots are : 


1 +i > 1—i (conjugate complex) 


[24 | 


Lesson 


Ә 


Relation between 


the two roots of 


the second degree 
equation and the 
coefficients of its | 


We know that the two roots of the quadratic equation : a x?4+bX+c=05a40are: 


-bat b? -4ac -b-qb?-4ac E 
ee ss iie 


2a k Za 
-b+1b-4ac -ь-ү-4ас _ " 
1 The sum of the two roots — + 2z22b.-b 
2a 2a 2a a 


— Coefficient of X 
Coefficient of X? 


The sum of the two roots — 


- bb? -4ac pe Notae Lb - (p -4ac) 


9 The product of the two roots = 


2a 2a 4a 
t Ь?+4ас_4ас_с 
4а? да? а 
The product of the two roots =—АМашешш _ 
Coefficient of X 


Ina symbolic form , we write : 
Tf Land M are the two roots of the quadratic equation: aX7+bX+c=0 > then : 


web =-© 
T LeM=—* 2 LM=— 


EMNo/gst pua - od lel) palzoll [25] 


1 


Without solving the equation 5 find the sum and the product of the two roots of 
the equation : 6 X?— 11 X2 10 


UNIT 


v6x?-11 X-10=0 ла=6 › b--ll 5 c--10 
ү ab- en ir 
2. The sum of the two roots = ee E 
Eug 35 
» the product of the two roots = = = ES 


[ TRY TO SOLVE 
If3 X74 524 X > find the sum and product of the two roots. 


— — Cm, 


1 If the sum of the two roots of the equation : 2 X 24kX+1=0is ji »then find the 


value of k » and solve the equation in the set of complex numbers. 


9 If the product of the two roots of the equation : 2 X 2_4XxX+k=0is 41 > then find the 


value of k » and solve the equation in the set of complex numbers. 


4°. The sum of the two roots == =3 
kz3 2. The equation is2 X? 4 3 X « 120 
nQOX-DO 120 „е © Xs 
V wile? Ж iy des 
Q 7 The product of ће two roots = 45. = 5 252% ^ k=9 
^. The equation is 2 Х2-4Х+9=0 ла=2 › b=-4 5 с=9 
xacbzYw-4ac _4®{С47-4х2х9 44-56 _ |, {ш 
Ы 2а Е 2х2 ЕРЕ - -@ 


» Lesson Three 


TRY TO SOLVE 


4 Ifthe sum of the two roots of the equation : 2 X!-aX4620is 34 » then find the value 


of a » and solve the equation in the set of complex numbers. 


9 If the product of the two roots of the equation : Х?+3 Х+а=015 5 sthen find the value 


of a » and solve the equation in the set of complex numbers. 


1 If X2-3isone of the two roots of the equation : 2X?+k X-3-0 «then find the 
other root » and find the value of k 

Q If X=6 is one of the two roots of the equation : Х?-5Х+К =0 , then find the other 
root » and find the value of k 


3 If— 1 and 5 are the two roots of the equation : a X^ + b X - 5 =0 then find the value 
of each of a and b 


———— M 


| The product of the two roots = ^. — 3 x the other root = E 


-3 


4 л The other root = 4 


2 


-. The other root = 


+ The two roots are- 3 » + 


(22 NES 4 
M CERT 


Another solution : 
s X = – 3 is one of the roots of the equation : 2x? +k X—3=0 s then it satisfies it. 


2203) +k (-3)-3=0 


`. 18-3k-3z0 ^ ks5 

2. The equation is:2X?+5X-3=0 2. (2X-1)(X+3)=0 

22Х-1=0 then x= 4 or X+3=0 > then X--3 
The other root = 4 


(27] 


UNIT — 


9 с. The sum of the two roots = = = 2—2 =5 
-. 6 + the other root = 5 <. The other root =- 1 


' The product of the two roots = Е sks ks 
** The two roots are 6 »— 1 HOxC =k - k=-6 
* Try to solve this example by another method as in 1 
3 * The product of the two roots =£ 
aE T 
7 The sum of the two roots = =b 


n-0e52cP S bed 


Another solution : 
77 = 1 is a root of the equation. „a(l +b (-1)-5=0 
“a-—b=5 (1) 
+ 5 is a root of the equation. г. a(5} +b (5)-5=0 
5^ 25 a+ 5b = 5 "Divide by 5" 
л 5а+ь=1 (2) 
Adding the equations (1) and (2): ^. 6a=6 ^ а=1 
By substituting in (1): 2. 1-b=5 А b=-4 


[ TRY TO SOLVE 


Find the other root of each of the following equations , then find the value of k : 
1 If Х= – 1 is one of the two roots of the equation : X*+kx-7=0 


QIfx= i is one of the two roots of the equation : 9 x?-9xX+k=0 


(1 +2i) is one of the two roots of the equation : X?-2X+c=0wherecE R » 
then find : 


1 The other root. 9 The value of c 


[28] 


» Lesson Three 


— —— 5 


+: The sum of the two roots = 2n D 2 Notice that 
as (1 +42 i) + the other root = 2 72 Coefficients of the terms are 
real and one of the two roots 
^ The other root 2 2.— ( 12442 i) is non real complex number 
-. The other root is ће 
conjugate of the given root. 
The other root = 1 -'/2 i | е. Ttequals (1 -{2i) 


+: The product of the two roots = c 
де=(1—{21) (1+ 2i)=1?-((2i) 21-2823 520855 
Another solution : 


d (1 +12 i) is one of the two roots of the given equation. 


2. It satisfies the equation. (1+ 2i) -2(14 2i)+e=0 
®т+2 21+ 0021) -2-2 2і+с=0 a 1+2424-2-2-2424+0=0 
7 -3+c=0 ёш 


һе. x?-2x+3=0 


We can use the general formula to find the required other root. 


TRY TO SOLVE 


1t (V2 + i) is one of the two roots of the equation : X? - 2/2 X + с = 0 where c E R 
s then find : 


4 The other root. 9 The value of c 


1 


UNIT 


Remarks 


In the quadratic equation : a X? +b X «c 20 


(1|Ifa=1>thenL+M=~-bandLM=c 


i.e. |_ The sum of the two roots = the additive inverse of the coefficient of X » 


the product of the two roots = the absolute term. 
(gfb-0,thenLeM-0. ie. L=-M 


е. | One of the two roots of the equation is the additive inverse of the other. 


(B)Ifa=c sthenLM=1, ге. bat 


i.e. | One of the two roots of the equation is the multiplicative inverse of the other. 


1 Find the value of К » if one of the roots of the equation : 3 x7 +(k- 3)X+7=0 
is the additive inverse of the other root. 
Q Find the value of k 9 if one of the roots of the equation : 2k X7+7X+k?+1=0 


is the multiplicative inverse of the other. 


1 7 One of the roots is the additive inverse of the other 


 b=0 “k-3=0 ^4 k=3 
9 +. One of the roots is the multiplicative inverse of the other 

PAS nKEIS2k 

SE -2k4120 (1930 ^ k=1 
(TRY TO SOLVE 


Complete : 

1 If one of the two roots of the equation : X?^«(k-5)x-9-0 
is the additive inverse of the other » then k = ---------- 

9 If one of the two roots of the equation : X?^43X4c20 


is the multiplicative inverse of the other » then c = -+--+ 


» Lesson Three 


Find the value of d ; if one of the two roots of the equation : X ? +d X-50=0 is double 
the additive inverse of the other root. 


Let one of the two roots =L -. The other root = —2 L 

577 the product of the two roots = absolute term_ ALC2L)- =50 
coefficient of X^ 1 

&-2L1*2-50 515225 ip-5 

s V the sum of the two roots = ФЕШЫШЕШ OER. -Le-CAL)2— d 


coefficient of X? 


2-0 а “Led & JEES 


( TRY TO SOLVE 
Find the value of k » if one of the two roots of the equation : xX?-kX+12=0 


is three times the other root. 


Find the satisfying condition which makes one of the two roots of the equation : 


ax?+bX+ce=0 equal to the additive inverse of twice the other root. 


— —áÀ Solution ; 


Let one of the two roots be L -. The other root 2 - 2L 

s v the sum of the two roots = = 

oe L+C2L=2 qe а) 
*- The product of the two roots = t. «LxC2L)= in (2) 
By substituting from (1) in (2) : % (Ey = 

л ы = 3s ie = >= 222 +ас=0 (Thatis the required condition) 


TRY TO SOLVE 


Find the satisfying condition which makes one of the two roots of the equation : 


a X? +b X + c = 0 equal to four times the other root. 


(31] 


Lesson 


Let L and M be the two roots of the quadratic equation : a X^ 4 b Х+с=0 
By multiplying the two sides by 4 where a #0 » the equation becomes in the form : 


x+ xto ke x?-(—)x+£=0 (1) 
вш? =1+М > £=LM 

By substituting in (1) » we get the quadratic equation whose roots are L » M which is : 
x?-(L+M)X+LM=0 (2) 


del Xa (the sum of the two roots) X + the product of the two roots = 0 


And by factorizing the trinomial in the left side of the equation (2) » we get another 
form of the last equation which is (X —L) (X-M)-0 


Form the quadratic equation whose roots are : 


a 3: 3. 9 = q—l+i, 2 

| 5^1 93+ 253-2 з=» 
-—— ЫИ 

1 The sum of the two roots = 3 + 2 = 11 >the product of them = 3 x 5 = 15 


» 77 the equation is X? – (the sum of the two roots) X + the product of the two roots = 0 
2. The equation is X? — 11 X+ Be 0 (by multiplying by 8) 
г. The equation is 8 X? 22 x+15=0 


» Lesson Four 


9 The sum of the two roots = 3 22 3 -{2= 6 
» the product of the two roots = (3 +12) (3 -{2) =7 
^. The equation is X? 6 Х+7=0 


-1zi Cl4D)i _-i4+?_-i-1 ` 
p =2————= = =1+і 
3 i ixi ¢ -1 


aes 2(1-i) _2- 2i 22=2121.1 
1+1 (I4D(I-) 1-7 2 


-. The sum of the two roots = 1 +i+1-i=2 
» the product of the two roots = (1 + i) (1-1) 22 


-. The equation is Х?-2х+2=0 


( TRY TO SOLVE 
Form the quadratic equation whose roots are : 


447i 
1-457 93- 27 


IN. Forming a quadratic equation from the roots of another equation 


Ese 
If the two roots of the equation : x? 5 Х-6 = 0 аге L sM » find the equation whose 
roots are L+ 7 3M +7 


Solution 


The required in this example is forming an equation using a given equation where there is 
а certain relation between the roots of the two equations. There are many methods for solving 
this example and we will mention them in the following : 

The first method 
1 Find the two roots of the given equation. 
9 Find the two roots of the required equation. 
3 Form the required equation. 

x?-5X-6=0 2000-6) (х+1)=0 


~<. 6 »— 1 are the two roots of ће given equation. 


a Most pue - cold okak) раб а-у 


1 


Let L=6 M = – I > the two roots of the required equation be D , E 
~ D=L+7=6+7=13 ,E=M+7=-1+7=6 
~ D+ E=13+6=19 ,DE=13 x6=78 


UNIT — 


2. The required equation is X? — 19 X+78 20 


h The second method 


Let D and E be the two roots of the required equation 


“.D=L+7,E=M+7 ~ D+E=L+7+M+7=L+M+14 
2'7 L+M2=S (from the given equation) = D+E=5+14=19 
»DE=(L+7)(M+7)=LM+7(L+M) +49 

> LM =- 6 (from the given equation) 7 DE=-6+7x5+49=78 


2. The required equation is X? — 19 X +78 =0 


The third method 
Let D and E be the two roots of the required equation 

- D=L+7 » E=M+7 -L2D-7 » M=E-7 
77 Lis one of the two roots of the given equation : X? 5 X-6=0 
ЛІ2-51-6=0 

yv L-D-y 2 (D-7)?-5 (D-7)-6=0 
~. D?-14D+49-5D+35-6=0 202-190 +78=0 


ie. 6. D is a root of ће equation : X? — 19 X + 78 = 0 (which is the required equation) 


Remark 


The third method is used only if the relation between the first root of the given equation 
and the first root of the required equation is the same relation between the second root 


of the given equation and the second root of the required equation. 


f. 


BIL? + MP =(L+M) [(L +M) -3 LM] WML? - M? e (L- M) [а.+ M? - LM] 


=L+M | [g.L., MLI *M', (Le MP-21M 
i чм ^1, LM LM 


| (8(L-Mf = (L« M? -4LM 


— — CTD, 


If L » M are the two roots of the equation : X? —7 X+ 9 = 0 where L> M » find the 


numerical value of each of the following expressions : 


112+м? 9 L'«31M«M? 
3 L-M 4 D-M 
‚ Solution 


1.5 М аге the two roots of ће equation : X? —7 Х+9=0 ^ L+M=7 and LM 
112+ м? = (+ М) -21М = (72-2 х9 = 49 18 = 31 
Q L? +31М + М2 = (12+21М + M) & LM = (Le MP +1М = (7? +9 = 49 +9 = 58 
3 (L- M = (+ MP -4LM = (7? -4х9 = 49-36 = 13 

“. L-M=YV13 » where L>M 
4 D'- M Z(L- M) [(L+M)?-LM] 


by substituting from (3) : 


x. L? =M? enia (77-9) =з (49-9) = 401/13 


— — Ga, ————— 
If the two roots of the equation : X? -8 X + 5 = 0 are Land M 


»form the equation whose roots are 1 and а. 


Басё 


7 Land M are the two roots of the given equation. ~. L+M=8 and LM=5 


ict 


"i and an are the two roots of the required equation. 


2. Th f the t tsa t,t ML. 
e sum of the two roots 2; Ac 
= 1521 
» the product of the two roots = bM D 
-. The required equation is KS B X+ 


ke.| 5 х2-8х+1=0 


» Lesson Four 


=9 


UNIT 


— CTD 
If L and M are the two roots of the equation : 


X3-5 X+9=0 » find the equation whose roots аге 12 and M? 
Solution р 


`2 Land M are the two roots of the given equation. ~. L+M=5 and LM=9 


77 L? and M? are the two roots of the required equation. 

г. The sum of the two roots = L? + М? = (+ M -2LM 2 53? -2x9 27 
» the product of the two roots = L? x М? = (LM)! = 9? = 81 

2. The required equation is x?-7X+81=0 


—— M — —— 


1f L and M are the two roots of the equation : 


3X^45X-7 = 0 »find the equation whose roots are L+ d- Mel 
Solution 
*: Land M are the two roots of the given equation. 
: 2.5. uL 
. L+M= 3 and LM- 3 
эү + ,М+ + are the two roots of the required equation. 


M 
i ~ 1 Ae L+M 
^. The sum of the two roots = L + 7 M +-- L+M+ IM 


а: 
>the product of the two roots = (1.+ 1. L IM 
2227.34,5,.:49—9442 —16 
Е tha ie 21 ~ 21 
=16_9 


-. The required equation is х= = х+ 1 


ie. 21 х2+20х-16=0 


» Lesson Four 


TRY TO SOLVE 


If L » M are the two roots of the equation : 


2x?-3X-1=0 »find the equation whose roots аге L? 5M? 


m£ 2. are the two roots of the equation : X? -6 Х+4=0 » 


find the equation whose roots are L s M 


Solution 
m = > 2. are the two roots of the given equation. 
» 2x Zs EI. m б = 
ISM 4 -IM 4 - LM=1 
mue . 2L+2M_ . 2(L+M) _ А ses 
сМ S 21м =6 5 1 =6 A L+M=3=3 


577 Land M are the two roots of the required equation »L+M=3 ,1М = 1 


2. The required equation is х2-3х+1=0 


[ TRY TO SOLVE 


If 1 and d. are the two roots of the equation : 6 X*-5 X+1=0 , 


find the equation whose roots are L and M 


If the difference between the two roots of the equation : X? -k X+4k = 0 equals three times 
the product of the two roots of the equation : X? —3 X—k = 0 »find the value of k 


Solution 


Let L and M be the two roots of the equation : X?-kX+4k=0 
7 L+M=k >» LM=4k 
» `2 the difference between L and M equals three times the product of the two roots of 


the equation : Х2-3 X-k =0 n L-M=-3k 


1 


+: (L- MY =(L+M)?—4 LM (from the previous identities) 


UNIT 


s 3k) =k?-4 (4k) ~ 9k? =kK-16k 28K 16k-20 
8k (k+2)=0 2 k=0 or k+2=0 Bkec5 


Another solution : 


By using the law of the difference between the two roots : 


ofthe discriminant +7 m N 
* L-M== шешешишан e В = 4ас and from the equation : 


a 


X?-kX+4k=0 , we found that : Remark 
L-M=+7k?-16k a) It is possible to deduce the law 


of the difference between the two 


+ L- M equals three times the product 
Х d P roots from the general formula 


of the two roots of : X? -3 X-k=0 with the same method used for 
) finding the sum of the two roots 
^ L-M=-3k (2) in the previous lesson. 
» from (1) »(2): 
лүк 16 k =—3 k » by squaring both sides 
лк -16к=9 к 280 +16к=0 ~ К=0 ог k=-2 
[ TRY TO SOLVE 


If the difference between the two roots of the equation : Х?+кх+2К=0 equals twice | 
the product of the two roots of the equation : 6 X? 4+5X+k=0 find the value of k 


Lesson 


Sign of 


a function 


Investigating the sign of a function 


Investigating the sign of a function f in the variable X is to determine the values of X at 
which the values of the function f are as follows : 


* Positive » ie. f09>0 
* Negative » ie. у(х) <0 
Equal to zero » ie. fQ9-0 


ШУА The sign of the constant function 


The following figures represent the two functions : 
nN 


| f:f (X)2c (wherec is positive) f:f(X)z2c (where c is negative) ) 


y y 
We notice that —— — We notice that ——— 
The function is positive for all X ER The function is negative for all X ER 


From the previous , we deduce that : 
Notice that E 
The sign of the constant function f : f (X) =c The symbol V means 
»c ER* is the same sign of c V XER "for every" 
For example : 


* If f (X) = 5 » then the sign of the function f is positive for all X EIR 
If f (X) = —3 » then the sign of the function f is negative for all X EIR 


( TRY TO SOLVE 
Determine the sign of each of the following two functions : 
1f:f 09-10 2f:f00--2 


Second The sign of the first degree function (linear function) 


The following figures represent the two functions : 


| ff )=bX +e (bis positive) ff OQ =b X+ c (bis negative) 


| 
| 


We notice that the sign of the function: We notice that the sign of the function: 


› is the same as the sign of b (positive) > is the same as the sign of b (negative) 
=e as 
at X> b at X> Б 
» is opposite to the sign of b (negative) is opposite to the sign of b (positive) 
atX«—— atX« Eu 
» equals zero at х= 71 poo 


» Lesson Five 


From the previous , we deduce that : 
To find the sign of the linear function f : f (X) 2b X «c 5b z0 » we put f (X) = 0 


“bxX+c=0 XS 
~. The sign of the function f : 


1 Is the same as the sign of b at X >=" 


Q Is opposite to the sign of b at X <= 


x |-= 
3 F(X) =0а х= Рох | is opposite to is the same as 


oc 


the coefficient of X the coefficient of X 


And we illustrate this on the opposite number line. 


(Example [a 


Determine the sign of each of the following two functions using the number line : 


17:f0923x46 2 7:700=1-1х 
Бажа 
17700 =3х+6 put f (X) =0 n3X4620 X=- 


~. The sign of the function f is : 
e positive at X>-2 
e negative at X<-2 
ef(X)=0 at X=-2 
We illustrate the solution on the opposite number line. 


2-fO0)--$X«1 — pufQQ-0 
2. The sign of the function f is : 
• negative at х=? 
e positive а X«2 
ef(X)=0 at Х=2 


We illustrate the solution on the opposite number line. 


TRY TO SOLVE 


Determine the sign of each of the following two functions : 


1f:f00-2-3X46 2f:f0o22«dx 


Voss) (ра -ol с\з) ja gil 


| Third \ The sign of the second degree function (quadratic function) 


To determine the sign of the quadratic function f : f (X)=a Х?+ЫХ+с,а#0 
» we have to obtain the discriminant of the equation : a X? + b X+ c — 0 , there are three cases : 


UNIT 


u The discriminant : b? —4a c» 0 


The equation has two real roots › let them be L » M where L < M 


| If a is positive If a is negative 


The sign of the function is as follows : 
* 15 the same as the sign of aat XER — [L 5M] 


* Is opposite to the sign of a at X € ]L » M[ D B 
» Equals zero at XC [L ; M] x |-= © Ф B 
And we illustrate this on the opposite fox te: or ШК id See 
wW 


number line. 


A The discriminant : b? -4a c «0 


There is no real roots for the equation and thus the sign of the function is as follows : 


| If a is positive If a is negative | 


The sign of the function is the same as the sign of a V X ER 


» Lesson Five 


В The discriminant : b°- 4 a c =0 


There are two equal roots for the equation › let each of them be L 


| If a is positive Ifa is negative | 


‘The sign of the function is as follows : 


* Is the same as a at XzL * Is equal to zero at X=L 


We can illustrate this on the opposite 


is the same as 
the sign of a 


is the same as 
the sign of a 


number line. 


Draw the graph of the function : f : f (X) = X?-5 X+ 6 іп the interval [0> 5] 
» from the graph determine the sign of the function f in R 


[ x 0|1 2 |25|3] 4 5 


E 6|2 o |-025 o | 2 6 | 


From the graph » we notice that the sign of f is : 


e Positive at XER- [2,3] 


e Negative at X€&]2.3[ 
e f(X) =0 at xE{2>3} 


Remark 


If the required is investigating the sign of the function in the given interval » then the sign 
of f is: 

e Positive at X & [0 » 2 [U] 3 »5] or [0 » 5] - [2 +3] e Negative at X € [2 ›3[ 
*foos0axcelt2.3a) 


\ 


Remember that — 


In the previous example : 

* The domain of the function f is the set of the real numbers IR 

* The range of the function f is [- 0.25 5 e[ 

* The vertex of the curve is (2.5 » – 0.25) and the function has a minimum value equals – 0.25 
* The symmetry axis equation is X= 2.5 


Draw the graph of the function : 
f:f )=-X*+4X-4 in the interval [0 ,4] 


» from the graph determine the sign of the function f in R 


Solution , 


E 0|1|2 ZEN 
|70 -4|-1 0 -1|-4| 


From the graph » we notice that : 
*f (X)=Oatx=2 
* The sign of f is negative at X ER - {2} 


» Lesson Five 


—_— Gaia, — —— 
Draw the graph of the function : 


ff (X)=X?+2X+45 in the interval [-3 5 1] 


» from the graph determine the sign of the function f in R 


Solution 


From the graph » we notice that the sign of the 
function f is positive V X EIR 


TRY TO SOLVE 


Draw the graph of the function : 


f:f (X)=X?-2.X-3 in the interval [-2 s4] » from the graph determine the sign of f in R 


— — —— Gap, — —— 


Determine the sign of each of the following functions , showing that on the number line : 


1f:f00-x!«2x-3 9 f:foo-x?-3x«5 
3 /:]00=4Х?-12Х+9 Af: f (X)=94+2X-x? 


M The discriminant = b? — 4 ac 24—4 x 1 x (-3) 2 4 + 12 = 16 (> zero) 
-. The equation X 242 X-3 = 0 has two roots. 
By factorization ~. (X + 3) (X—1)20 
^= X=-30rxX=1 
*: a (coefficient of X?) 2 1» 0 


1 


-. The sign of the function f is : 


* positive at XC€R-[-3.1] xh Q Ф " 


e negative at ХЄ]-3.1[ 


UNIT 


ef(QO=0 а XE{-351} 


9 * The discriminant = b*>-4ac=9-4x1x5=9-20=-11 (< zero) 
^. The equation : X? —3 X + 5 = 0 has no real roots 
sv a=l>0 X |-x x 


* 
fx treet eee ee ete et 


~. The sign of the function f is positive V X ER 


с Жы The discriminant = b? — 4 ас = 144—4 x 4x 9 = 144— 144 20 
2. The equation : 4 Х2 – 12 X+ 9 = 0 has two equal roots 
By factorization : ~. (2 X— 32 =0 X= 3 
sv a=4>0 


7. The sign of the function f is : 


* positive at xer-{3} 
*f()=0 at х= 3 


4 +: The discriminant = b? — 4 ac = 4—4 х (- 1) x 9 = 40 (> zero) 
2. The equation : 9 + 2 X — X? = 0 has two roots. 


By using the general formula 


» сё a (coefficient of X7) 2 — 1 «0 -. The sign of the function f is : 


e negative at XER- [1-10 1 «410] 
* positive at ХЄ]1 -410 > 1 +410 [ ses > 
*f0920 а хЄ{1 о 1410] | © б 


» Lesson Five 


( TRY TO SOLVE 
Determine the sign of each of the following functions : 


1 f:fOQQ=X*-Xx-6 2 f:feoe-x?-Ax-4 
3f:foo-x?-Ax«s 


— CTD, 
Ef:f(0=X-1 » g:gOO-X^4x-6 
»find the interval at which the two functions f » g are positive together » also the interval 


at which f » g are negative together. 


Solution 
ЗРО) = х-1 ~ Р00=0 atx=1 
+f is positive at X» 1 ie. | Inthe interval ]1 ,=[ 
» f is negative at X « 1 18. Inthe interval ]- ee 5 1[ 


^vgoosx?-«x-6, 
We get the two roots of the equation X? + X — 6 =0 as follows : 
(X-2)(X43)20 ^ X=2 orX=-3 
“g(X)=0 ахЄ{2,-3} 

»gis positive at XER- [-3 52] 

>g is negative at XE ]-3 ,2[ 


------- +e tte tet у 


By noticing the opposite figure we find : 7 p: 
* f , g are positive together in the interval 
]2 » | which is the interval representing ]1 sof N &- [-3 52] 


* f »g are negative together at ]|- 3 5 1[ which is equal to |- e 51[  ]-3: 2[ 


TRY TO SOLVE 


Determine the sign of each of the functions : fi Fr 100 22- X and 


f,:f,00- X? -9 X+ 18 and when their signs are negative together. 


UNIT 


Prove that for all values of k ER the two roots of the equation : X? € 2k X k-2- 0 


are real and different. 


8 olv tii n 
vX2kXek-220 

ла=1 , 6=2Кк »c=k-2 

<. The discriminant = b? – 4 ac = (2 К)? 4 (k-2)=4 kK -4k +8 

and the two roots are real and different if the discriminant is positive » 

thus we investigate the sign of the function 

f:f (kK) =4k?-4k + 8 as follows : 

+, The discriminant = b? — 4 ac = (4y-4 х4х8 = 16-128 = – 112 (< zero) 

2. The equation 4 k? - 4 k + 8 = 0 has no real roots » "а> 0 

2. The sign of the function f is positive for all the values of k ER 

2. The discriminant of the equation X? + 2 k X+ k – 2 = 0 is positive for all values of k ER 
Thus the two roots of the equation X? + 2 k X - k - 2 = 0 are real and different for all values 
ofk ER 


Another solution : 

2 The discriminant of the equation : X? +2k X+k-2=Ois4k°-4k+8 

w 4k?—4k+8=4k?—4k+1+7=(2k- 1)2 +7 is positive for all values of k ER 

2. The two roots of the equation X? + 2 k X+ k — 2 =0 are real and different for all values 
ofkER 


{ Remark 


If L , M are the roots of the quadratic equation » then we can form the rule of the function 


which is related to the quadratic equation on the form : 
РО) 2 a(X- L) (X- M) where a ER- {0} 
* The curve is open upwards if a > 0 


• The curve is open downwards if a < 0 


Quadratic 
inequalities 
in one 
variable 


Preface , . 
* You have studied before inequalities of first degree in one variable as : 
X+3>5 5 4-2XxXs2 
* Solving an inequality means finding all values of the unknown which satisfy this inequality. 


* When solving an inequality in R » the solution set is an interval. 


For example : 
When solving the inequality : -2 X+6> 10 in R 
» we find that: - 2 X» 4 oo X<-2 


-. The solution set is the real numbers which are less than — 2 
The solution set = ]- = ,—2[ ——$9——— ——À——- 


* In this lesson » you will learn how to solve the inequalities of second degree in one 
unknown (quadratic inequalities) іп  » as the following inequalities : 
X!-5X46»20 » X?«xz2 , X(X-6)«-5 
Solving the quadratic inequalities in IR 


To solve the quadratic inequality in R » follow the following steps : 
m Write the quadratic function related to the inequality. 

[2 Study the sign of this quadratic function. 

[3 Determine the intervals which satisfy the inequality. 


V P/N f А (р А okak) palagi 


умт 


1 


Find in R the solution set of the inequality :X?7-5X+6>0 


— — Ce, 


First : Write the quadratic function related to the inequality as follows : 
f (00 =X?-5X+6 

Second : Study the sign of f as follows : 
+: The discriminant 2b? -4ac225-4x1x6-1 (> zero) 
2. The equation : X? — 5 X + 6 = 0 has two different roots. 
By factorizing : 
<. (Х-2)(Х-3)=0 
&Х=2?2 or Х=3 


Third : Determine the intervals which satisfy X? — 5 X + 6 > 0 (positive) 
2. The solution set = ]- 2 [U] 3 »&[ ог R-[2 3] Е ? 


Notice that ~, 


From the previous example : 
The solution set of the inequality : X? — 5 X+ 6 « 0 in Ris ]2 »3[ 


[ TRY TO SOLVE 
Find in R the solution set of each of the following inequalities : 


4 x?-2x-8>0 9 x?-2x-8«0 


— CTD- 
Find in R the solution set of the inequality : (X + 5) (Х-1) = X +5 


Solut ion 
— E, 
v(X-5)(X-DzX45 2чи 55065 SsEX*3x-102z60 


» Lesson Six 


First  :Write the quadratic function related to the inequality as follows : 
f()=xX7+3X-10 

Second : Study the sign of the function f as follows : 
+ The discriminant = b? -4ac 29-4 x 1 x (— 10) = 49 (> zero) 


2. The equation X? + 3 X — 10 =0 has two different roots 


By factorizing : m Q) is 
А (Х—2)у(х+5)=0 Fix ****[------- Fee 
= X=2 or Xz-5 © © 
Thírd — :Determine the intervals which satisfy that : X? +3 X- 1020 
-. The solution set = 
]-95-5]U [2 »e[ or &-]-5;2[ ———— 


Notice that ~s 


From the previous example : 
The solution set of the inequality : (X +5) (X-1)<X+5 in Ris [-5 52] 


TRY TO SOLVE 


Find in R the solution set of each of the following inequalities : 
12xX?«5x23 9 X(X*6)«4X415 


——————-ЄШШЮ, 
Find іл R the solution set of each of the following inequalities : 


1x?-3x45«0 9 х2+2х+4>0 
$4X-X'—4«0 4 X?-6x49x0 


1 By putting f (X) = Х2-3 X+ 5 and investigating the sign of the function f » we find that : 
The discriminant 2b^-4ac 29-4x 1x 52-11 «0 


-. The equation : X?—3 X +5 = 0 has no real roots. 


Е 


1 


va=1>0 


UNIT 


-. The sign of the function f is positive for every X ER 
.. The solution set of the inequality : X)-3x«5«0is Ø 


9 By putting f (X) =х?+2 Х +4 and investigating the sign of the function f » we find that : 
The discriminant 2b -4ac 24-4 x 1x42 —12«0 
2. The equation : X? +2 X + 4 = 0 has no real roots 
»"az1»0 


2. The sign of the function f is positive for every X ER 


-. The solution set of the inequality : X!-2x44»0isR 

3 By putting f (X) 24 X- X? —4 and investigating the sign of f » we find that : 
The discriminant = b? — 4 ac = 16-4 x (- 1) x (C 4) 20 
2. The equation : 4 X— X? — 4 = 0 has two equal roots 
By factorization : <. (X— 2y-0 d Ot: 
та=-1<0 
2. The function is negative at XER- {2} » f (X) 20at X 22 


г. The solution set of the inequality : 4 X- X? 4 «0 is:E- {2} 
4 By putting f (X) = X? — 6 X +9 and investigating the sign of f » we find that : 
The discriminant 2b? -4ac236-4x1x9-0 


12 
2. The equation : X7 — 6 X + 9 = 0 has two equal roots З шыш 
By factorization : ~. (X —3)? =0 RES З 
“а= 1>0 


~. The function is positive at X ER – {3} »f OX) =Oatx=3 
2. The solution set of the inequality : X? 6 X+9 <0 is {3} 


( TRY TO SOLVE 
Find in R the solution set of each of the following inequalities : 
1 х2+х+12>0 Q -х?+х-1>0 
3 х2-2х+1>0 4 10x-x?-25«0 


[52] 
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Enrich your knowledge : 
If the quadratic equation : a X 2 +b X «c 2 0 where f is the related function with it » then : 
a Conditions that each of the two roots [2] Condition that only one of the two 
of the equation is greater than a real roots of the equation lies between 
number k : the two real numbers m »n: 
*b-4aez0 eaf(k)>0 ">К * f (m) x f (n) « zero 
X 
x x x x 
m 
y 
For example : | Forexample : 
If each of the two roots of the equation E: only one root of the equation 
Хх?-5 Х+ т =0 is greater than 2 5 then : | X?-bX412-0 
Эйе "new 1 is belong to the interval ]1 » 4[ 
> then f (1) x f (4) «0 
э зеш» — gompe ^ (17b 12) (16-4512) «0 
. 3 >2 "satisfied for all values of m" 4^ (13-b) 28-45) «0 
»then to satisfy the 3 conditions : | 03-6) (7-6) <0 
6<ms64 s bE] »13[ 


[B] Conditions that the two roots of the equation are lying between the two real numbers 
m n where m «nare : 


*b-4acz0  *af(m»0  *af(n»0 sm<52<n 
For example : 


If the two roots of the equation 4 Х2-2 Х+ћ=0 
are elements of the interval |- 1 » 1[ » then: 


*4-4x4xh20 whet 
“s4fC1)>0 14x (44+2+h)>0 
*4f()20 “4(4-2+h)>0 
e-1 N 1 satisfies for all values of h 
2x4 
\ From (1) › 2) ›(З) and @) 4-2 shs} 


Unit Two 


Trigonometry 


Unit Lessons 


Directed angle. 


Lesson 


Systems of measuring angle (Degree measure - radian measure). 


Lesson 


Trigonometric functions. 


Lesson 


Related angles. 


Graphing trigonometric functions. 


Lesson 


Finding the measure of an angle given the value of one of its 
trigonometric ratios. 


O л Ь 0 № 2 


Lesson 


Learning outcomes 


By the end of this unit, the student should be able to : 


* Recognize the directed angle. * Find trigonometric functions of some 


lat ngl j 1 
* Recognize the positive measure and related angles ога 'speciabángie, 


negative measure of the directed angle. | * Use calculator to find trigonometric 


ratios. 
* Recognize the standard position of : 
the directed angle. * Use calculator to carry out special 


| 

| arithmetic operations of converting 
* Recognize the concept of the equivalent | 
| 


degree measure into radian measure 
angles. 


and vice versa. 
* Determine the quadrant that the directed 


c * Graph trigonometric functions 
angle in its standard position lies 


(Sine - Cosine). 


* Recognize the radian measure of * Use computer to graph trigonometric 
a central angle in a circle. functions 


* Convert a degree measure of an angle * Solve life applications using 
into a radian measure and vice versa. trigonometric functions. 


* Recognize signs of trigonometric * Find the measure of an angle given 
functions in each quadrant. one of its trigonometric ratios. 


Directed 
angle 


We have studied that the angle is the union of two rays with a common starting point. 
In the opposite figure : 
If BA ‚ВС are two rays with a common starting point B » then c 
BA U BC = / АВС and ће two rays BA , BC are called the 
sides of the angle and the point B is the vertex of the angle. 
* As we knew ordering the sides of the angle is not important. 
We can write Z ABC or Z CBA to express the same angle. 


* [n this lesson » we will study a new concept which is "directed angle" and some related subjects. 


[М Directed angle 


If we take into account the order of the angle sides » such that one of them is the initial side 
and the other is the terminal side » then the angle is written as "an ordered pair" whose first 
projection is the initial side and the second projection is the terminal side. 

The angle in this case is called "directed angle" » its agreed to draw an arrow between its two 
sides comes out of the initial side to the terminal side. 


Definition of the directed angle 


The directed angle is an ordered pair of two rays called the sides of the angle with 


а common starting point called the vertex. 


» Lesson One 


If OA ,OB are the two sides of an angle whose vertex is "О" 5 then : 


The ordered pair (OA > OB) represents The ordered pair (OB > OA) represents 
the directed angle Z АОВ » whose initial | the directed angle 2 BOA whose initial 


side is OA » and terminal side is OB side is OB » and terminal side is OA 


Initial side A / т Terminal side А 


From the previous , we deduce that : 
| directed angle 2 AOB + directed angle Z BOA because (OA » OB ) # (OB > OA ) 


Q Check your understanding Complete : 


pa 


| ere side D 


(ED EF) represents the directed angle Z -++ 


Positive and negative measures of a directed angle 


The measure of the directed angle is 


If the direction of the rotation from the initial | If the direction of the rotation from the initial 


side to the terminal side is anticlockwise side to the terminal side is clockwise 
Б 5, 
R 
'2 
[D 
18 
O Initialside А O  Terminalside B 


ATI NS eg gA- А) pale! |57 


N 


Each non zero directed angle has two measures, one is 
positive and the other is negative such that the sum of the 


absolute values of the two measures equals 360° 


| i.e. |_| Positive measure of the directed angle | Negative 


Tnitial side 


A 
+ | Negative measure of the same directed angle | = 360° 


So that : 
1 If the positive measure of the directed angle = Ө » then the negative 
measure of the same directed angle = 0 — 360° 
For example : The negative measure of the directed angle 
of measure 210° = 210° — 360° 2 — 150° 


Q If the negative measure of the directed angle = — Ө 
» then the positive measure of the same angle = — 0 + 360° 


For example : The positive measure of the directed angle 
of measure (— 120°) = — 120° + 360° = 240° 


[ TRY TO SOLVE 
Find: 


1 The positive measure of the directed angle whose measure is (— 170°) 


9 The negative measure of the directed angle whose measure is 320° 


Example|4 


Find the measure of the directed angle 0 in each of the following figures : 


1 2 я 
С 


» Lesson One 


———— Me ——————— 
1 `~ The rotation direction is clockwise 
2. The measure of the angle is negative 


2.0 = 42° – 360° = – 318° 


Ọ * The rotation direction is anticlockwise 
2. The measure of the angle is positive 


7. Ө=— 53° + 360° = 307° 


[ TRY TO SOLVE 
Find the measure of the directed angle 0 in each of the following figures : 
1 2 | 3 
5 | 
64 3 | 
135 


А directed angle is in the standard position if the following two conditions are satisfied : — 


1 Its initial side lies on the positive direction of the X-axis. 


Q Its vertex is the origin point of an orthogonal coordinate plane. 


So that : 
* All the following directed angles are in the standard position because they verfiy the two 


conditions : 


2 


* All the following directed angles are not in the standard position because 


UNIT 


| The initial side does not lie on OX [ its vertex is not the origin point (О) 


D Equivalent angles 


* If we notice the directed angles in the standard position in the following figures : 


Fig. (1) Fig. (2) Fig. (3) Fig. (4) Fig. (5) 


We notice the following : 


1 The angles in the five figures have the same terminal side OB 


9 The measure of the angle in fig. (1) =@ > 
The measure of the angle in fig. (2) = Ө + 360° 5 
The measure of the angle in fig. (3) = @ + 2 x 360° 5 
The measure of the angle in fig. (4) = — (360° — Ө) = 8 — 360° . 


The measure of the angle in fig. (5) = — (2 x 360° — 9) = 8 — 2 x 360° 


From this , we can conclude : 


If 0 is the measure of a directed angle in the standard position: then the angles whose 
measures are : 

(0 + 360°) » (0 + 2 x 360°) „(Ө +3 x 360°) ... „(Ө +n x 360°) , such that n is 

an positive integer have common terminal side. 


These angles that have common terminal side are called "equivalent angles". 


» Lesson One 


D ion of the equivalent angles 


Several directed angles in the standard position are said to be equivalent when they have one 


— 


common terminal side. 


— — CTD, 
Determine two angles » one with positive measure and the other with negative measure 


having common terminal side for : 


4 100° 9 -250* 


MM Solution 
1 An angle with positive measure = 100° + 360° = 460° Notice that S 


An angle with negative measure = 100° – 360° = – 260° There are an infinite number 
of other positive and negative 
9 An angle with positive measure = — 250° + 360° = 110° measures of angles having 


An angle with negative measure = — 250° — 360° = — 610° common terminal side. 


— — CT- 


Determine the smallest positive measure for each of the angles whose measures are as follows : 


1 -62° 2 -225° 3 530° 4 — 790° 
Siwon 


1 The smallest positive measure = – 62° + 360° = 298° 

9 The smallest positive measure = — 225° + 360° = 135° 

3 The smallest positive measure = 530° — 360° = 170° 

4 The smallest positive measure = — 790° + 3 x 360° = 290° 


TRY TO SOLVE 


4 Determine a negative measure for each of : 


(1) 72° (2) 1150° 
92 Determine the smallest positive measure for each of : 


(1) - 115° (2) 405° 


2 


UNIT 


Angle position in the orthogonal coordinate plane 
gle p 


We know that the orthogonal coordinate plane is divided into 
four quadrants as in the opposite figure. 


The position of the directed angle is determined by 


its terminal side when it is in its standard position. 


Third 
quadrant 


First 
quadrant. 


Fourth 
quadrant 


270 


If we draw the directed angle / АОВ in the standard position of positive measure Ө „теп: 


The terminal side OB lies in a quadrant as follows : 


Second quadrant 


_ «m 


Cr 


р X 
B B 
a ee % ep ix S BL: x 
o А О А А 
B 
M M B 
y у y 
Z AOB lies in Z AOB lies in Z AOB lies in Z AOB lies in 
the first quadrant the second quadrant | the third quadrant the fourth quadrant 
0° < 0 « 90° 90°<0<180° 180° <0 <270° 270° < 0 < 360° 
Remark 
If the terminal side lies on one of the two axes; then the angle is called "quadrantal angle". 
ie.| The angles whose measures are 0° „90° 5 180° „270° „ 360° are quadrantal angles. 


— — Gena, — — — 
Determine the quadrant in which each of the directed angles whose measures are as 
follows lies : 


4 213 | 3 -310* 


7 – 1070° 


4 -12° 


5 270° 


9 132° 
6 964° 


» Lesson One 


Solution 
1 ‘+ 180° < 213° < 270° -. The angle lies in the third quadrant. 
Q -~ 90° < 132° < 180° -. The angle lies in the second quadrant. 
iti =- 310° °—5(° 
3 The smallest positive measure = — 310° + 360° = 50 Notice that & 


Ss 


2707 gO" 220" To determine the quadrant 


2. The angle of measure 50° lies in the first quadrant which the directed angle 
lies in» we have to find the 


.. The angle of measure — 310° also lies in smallest positive measure of it. 


the first quadrant. 


44 The smallest positive measure = — 12° + 360° = 348° 
*- 270° < 348° < 360° 2. The angle of measure 348° lies in the fourth quadrant. 


2. The angle of measure — 12° also lies in the fourth quadrant. 
5 270° is a quadrantal angle. 


6 The smallest positive measure = 964° — 2 x 360° = 244° 
577 180° < 244° < 270° 2. The angle of measure 244° lies in the third quadrant. 


г. The angle of measure 964? also lies in the third quadrant. 


7 The smallest positive measure = — 1070° + 3 x 360° = 10° 
‚7 0? < 10° < 90° «'. The angle of measure 10° lies in the first quadrant. 


.. The angle of measure — 1070° also lies іп the first quadrant. 


[ TRY TO SOLVE 


Determine the quadrant in which each of the directed angles whose measures are as 
follows lies : 


167 9 -220° 3 875° 4 – 2020° 


ү 


Lesson 


D 


It depends on dividing the circle into 360 equal arcs in length: then the central 

$ 
angle whose sides pass through the two ends of one of the arcs» its measure S 
equals one degree which is symbolized by 1° » and the central angle which 


subtends between its sides 30 arcs of this arcs» its measure equals 30° and so on. 


h The unit of measurement of the degree measure 


e degree is the unit of measuring the angle in the degree measure which is divided into 
60 equal parts» each part is called : ‚ and it is symbolized by Ї , also the minute is 
` 
divided into 60 equal parts » each part is called a s and it is symbolized by 1 


т u- 
ie. 1260 , Ì=60 | 
In this type of measuring angle » the protractor is used as an instrument for measuring angles 


in degrees. 


Remember that 


Calculator can be used to convert parts of degrees and minutes into minutes and seconds 
and vice versa 


Such as 


3° FED 
* 37 6 = 37° 2230 
SHIET 


* 70° 37 38 = 705 70 @з7 @® зо @®@Ў > 
[64] 


» Lesson Two 


Radian measure system 


This measure depends on the following geometrical fact : 


In the concentric circles » the ratio of the length of the arc of any 


central angle» and the length of the radius of its corresponding circle 


equals constant quantity. 


length ofA, B, _lengthofA,B, length of A, B, 
sacs ede ud ee QA, dr eS —— | 


че.) МА, МА, МА, 


and this constant is the radian measure of the angle. 


The radian measure of a central angle in a circle | 


~... _ length of the arc which the central angle subtends 
. | > length of the radius of this circle 


If O™ is the radian measure of a central angle in a circle 


of radius length r subtends an arc of length l s then 


gna. 


r 


and since the radius length of the circle r is constant » then the radian measure of the central 


angle varies directly as the length of the subtended arc. 


h The unit of measurement of the radian measure 


The radian angle is the unit of measuring the angle in the radian measure » and we can define 


the radian angle as follows which is denoted by (1*9) and is read as one radian. 


The radian angle is a central angle in a circle subtends an arc of length 
equals the length of the radius of the circle. 


Notice : uet s gu-r- pad 


For example : The measure of the central angle that subtends an arc whose length 
equals double the length of the radius of its circle = ge 


AP / NS ge Neue сАё ots JU Jl 


UNIT 


2 


In each of the following circles » find the required under each figure 
the nearest tenth : 


1 2 
i 
SU cm. 
Find : m (Z AMB) in Find : The radius length Find : 
radian measure. of circle M 


approximating to 


The length of AB 
the greater. 


O™=2 , (=8лст. > r2 12cm. 


є t 
D OR - m (4 AMB) in radian measure = 1 = 8 
ges =2л=21 
г | 
r=? , (=5лст. ; Quz 
| 
з i aU 5 
л. The radius length = gag = nm 
2 
=5лх2=10ст 


(22, ond = 5 л > r28cm. 


-. The length of AB the greater = Ө" x r 


4 


Remark 


=imx8=100=314cm. 


If the length of the radius of a circle is the unit » then the circle is called "the unit circle" 


> Where = ai 


For example : In the unit circle » the central angle that subtends 
unit length has a radian measure =} To = 1574 


an arc of length 4 л 


» Lesson Two 


( TRY TO SOLVE 


1 Find the radian measure of the central angle which subtends an arc of length 15 cm. 
if the radius length of the circle is 10 cm. 


9 Find the length of the arc in a circle of radius length 8 cm. if the measure of the central 
angle subtended by it is E approximating the result to the nearest hundredth. 


3 Find the length of the radius of the circle in which a central angle of measure эд is 
drawn subtending an arc of length 24 cm. to the nearest tenth. 


N The relation between the radian measure and the degree measure 


Measure of the arc _ — Length of this arc 


You have known that » in a circle : т = = е 
Measure of the circle Circumference of (ће circle 


| In the opposite figure : T (ARY _ Length OF AB- | 


360° 27r | 
> m(Z АМВ) = m (AB) ,m(ZA cae) vi Leni T S ^ 


а 
Assuming that : m (2 AMB) equals X? in degrees and equals 0 in radians 
and the length of AB = l 


; A ( : g^ ( 
Uq8 mr FELT gr 
x rad rad x 


rad : 
=- andfromit Ө =X x , х= 0 RE 


180* 
— —— IBN, — ——— 
1 Find the radian measure of the angle whose degree measure is 75° 32 15 approximating 
the result to the nearest thousandth. 


9 Find the degree measure of the angle whose radian measure is 2.38" 


rad rad 
vati s coca It + Sake Аё а M тай 
1.0 =x <The ЖӨ =75° 38 15 x табе = 1.318 
id. jo jo 
9 xg s Х° = 2.384 x 187 „ 136° 27 50 
[ TRY TO SOLVE 


1 Convert the measure of the angle 1.2" into degrees. 


9 Convert the measure of the angle 72° 30 into radians approximating the result to the 
nearest hundredth. 


There is Saotes unit of measuring angles called (Grad) which equals 3 of the measure 
of the straight angle. 


If X ,Ө + y are the measures of three angles respectively in degrees » radian and grade 


rad 
x Д ур 
> then 189^ m = 200 
Remarks 


[1 If the radian measure of an angle equals Jt (radian) » then its degree measure 


=y x 180° 0 = 180° i T in radians is equivalent to 180° in degrees. 


For example : in is equivalent to i x 180° = 108° 


[9 If the degree measure of an angle is known запа it is ТАШ to convert it into radian 


measure in terms of 7t » then we use the relation : g^ X ET 1 2: without substituting 
with 7t 


For example : • 18° is equivalent to 18° x Ж „Л. 


* 135° is equivalent to 135? x 


Determine the quadrant in which the directed angle of each of the angles whose 
measures are as follows lies : 


1 2.02" 2 43" з 5л 


Satin, 
—— 
To determine the quadrant in which the directed angle lies» we find its degree measure : 
4 хе = 0" х 180° 25 92 х 180° 115547 13 

л jx ce + 

„. The angle whose measure is 2.024 is equivalent to 115° 44 15 in degrees. 

`2 The angle of measure 115° 4 15 lies in the second quadrant 

г. The angle of measure 2.02" lies in the second quadrant. 
9 Xs 1393 х 18^ 418° 1333 

*- The angle of measure — 418° 15 33 is equivalent to 

—418° 13 33 +2 x 360° = 301° 44 27 


» Lesson Two 


77 The angle of measure 301° 44 27] lies in the fourth quadrant 


г. The angle of measure — 7.3" lies in the fourth quadrant. 


= Ж 27 is equivalent to i x 180° = 225° 
* The angle whose measure is 225° lies in the third quadrant. 


2. The angle whose measure is зл lies in the third quadrant. 


Remark 


It is possible to determine the quadrant in which the directed 


angle - whose radian measure is known in terms of Jt - lies 
without converting to degrees using the opposite figure : 
For example : 

By using the opposite figure we can determine in which quadrant 

the angle whose measure is 5 ліп the last example lies where 


4 
5m 30 
T< 4 <5 


-. The angle whose measure is i T lies in the third quadrant. 


TRY TO SOLVE 


Find the quadrant that each of the following angles lies in : 


1 The angle of measure EE 


9 The angle of measure – 0.3 Л 


3 The angle of measure 5.7™4 


4 The angle of measure — 6.44 


a .—————— 
Find the length of the arc subtended by the central angle whose measure is 152^ 2617 


drawn in a circle of radius length 10.5 cm. approximating the result to the nearest cm. 


vM Lxx ae = 152° 26 17 x dts = 2.660574 


а 
(207 хг= 2.6605 x 10.5 228 cm. 


[55] 


UNIT == 
NO 


Find each of the radian measure and the degree measure of the central angle subtending 
an arc of length 12.6 cm. in a circle of radius length 7.2 cm. 


rad 
Q^... 12.6 1 757d 
T 2 
9X2 = 1.75% x18 100° 163 


—— — umm». — — 


Find the circumference of the circle that has an inscribed angle of measure 30* 
subtending an arc of length 5 cm. 


Sotittion 
nn— t"... as 

*- The measure of the inscribed angle = 30° 

~. The measure of the corresponding central angle = 60° 


rad 
à — 609 x AL. -1 gno seeds 
40 =60 X 1805773 sry - (8) 2 B em. 


2. The circumference of the circle = 2 JU r = 2 7t x B = 30 cm. 


Two angles 5 the sum of their radian measures = 31mm sand the difference between their 
degree measures = 30° » find the measure of each of them in degrees and in radians. 


d Я 
1" = 22. x 180° — 180° assuming the two angles are A > В such that: m (Z A) > m (Z B) 
^m(ZA)«m(ZB)-2180* , m(ZA)-m(Z В) = 30° 


By adding : 

- 2m(ZA)z210? 

- m(ZA)z 105° 

^ m(Z B) = 75° 

i ee ee a ЖИ. 
-. m (Z A) in radians = 105° x 1805 = 1.83' 

В ee eT ee аре РЕ 
- m (Z B) in radians = 75 х 180° 713! 
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CID 


In the opposite figure : AB , AC are two tangents to 


B 
the circle M whose radius length is 6 cm. If AM = 12 cm. N, 
A 


s find the length of the major arc BC to the nearest integer. + 
c 

Solution, 

v ACisa tangent to the circle M 2 MC LAC 

In AAMC: 

т (2 АСМ) = 90° » MC= i AM г. m (4 CAM) = 30° 

г. m (4 AMC) = 60° 

‚г. MA bisects 4 BMC ^. m (4 BMC) = 120° 


-. m (Z BMC) the reflex = 360° — 120° = 240° 


е0 жт 


2. The length of BC the major = 4 x 6 = 8 1 = 25 cm. 


TRY TO SOLVE 


Find the required under each figure : 


1 2 


pera 
> B 


The length of BC т(/ А) 


Lesson 


Trigonometric 
functions 


We have studied before the basic trigonometric ratios of an acute angle and we have 


known that : 


C3 
In any right-angled triangle : 5 
sg 
Opposit Adj t 
dias Е RO =ч. 
Hypotenuse Hypotenuse adjacent 
_ Opposite 
stan Adjacent 
In the opposite figure : 
6-3 | coso=4 23| 
| sin Ө = 5 | соѕӨ = 5 | tan 0 = 1| 
a4 ae a] 
| sinQ®== | cos@= = tan@=3]| 


6 


1 = EL "m NP = 6 3 
sinQ- 1523 соѕ0= 77= 5 | апӨ=%= 4 3 Са 
1 USB. a d EM MEE TENE: 
sings 79 = 5 ium IG] unü-c-23 L 
8cm. 


opposite 
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From the previous , we deduce that : 


4 sin Ө ,соѕ Ө , tan Ө in the two triangles are equal. 


“Ке. | The trigonometric ratio of the angle is constant and does not depend on the 
area of the triangle. 
9 sin Oz sin 0 » cos Ө + cos 0 » tan Ө z tan O in any of the two triangles. 


їе. The trigonometric ratio is changed by the change of the angle which is known 
by "The trigonometric functions" 


A The unit circle 
In the orthogonal coordinate system 
» the circle of centre at the origin point and 


of radius equals the unit of length is called a unit circle. 


Notice from the previous figure : 


* The unit circle intersects the X-axis at two points which аге (1 50) »(—1 50) 


* The unit circle intersects the y-axis at two points which are (0 » 1) » (0 »— 1) 


Remark 

If the point (X » y) € the unit circle » then у 

* x24 y = 1 from Pythagoras' theorem. "a: чш 
*хЄ[-1,1],уЄ[-1›1] x Z2 x 


DN The basic trigonometric functions and their reciprocals 


If we draw the directed angle AOB in the standard 
position and its terminal side intersects the unit 
circle at the point B (X » y) and if m (Z AOB) = 0 
» then we can define the following : 


VOUS gi p od с\з) palag) 


= 

= 2 

> 
iN The basic trigonometric functions of the angle of measure Ө are : 


| аи 
1 Cosine of the angle = X-coordinate of ће point В һе. ж cos@=X 


9 Sine of the angle = y-coordinate of the point B їе. L sinO=y 


y-coordinate of the point B - y sin 
f th = «6 == 
i Tangential the angle X-coordinate of the point B fang X^ cos0 Where ен 


Notice that The point B (X , y) can be written as (cos Ө »sin Ө) 


[| SecondN The reciprocals of the basic trigonometric functions of the angle of measure Ө are : 


| 1 
1 The secant of the angle (sec) = "X-coordinate of the point B 


Те. Bil 
L. sec Ө x asg? Where X#0 


9 The cosecant of the angle (csc) = Tedin ibe min E 


1 
һе. | св@Ө =-1 = — 5 where y #0 
Y пө 
X-coordinate of the point В 


3 The cotangent of the angle (cot) = Toote GB ЕНЕВ: 


ie. ca - = WW P > where y #0 
| ап 


Find all trigonometric functions for an angle of measure Ө which is drawn іп the 


standard position and its terminal side intersects the unit circle at the point A in each of 


the following : 


1 AG 9 AC 50) 
3 A(-1.y) where y>0 4 A(- X» X) where X20 
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1 cos = 3 E sin = i B tano=4+3=4 
ITE > csc = 2 E cotó- 3 
Pu 


О cos0--1 > sin6=0 B tan 6= 


»sec8-- 1 > escO= E (undefined) > сод = u (undefined) 


ssec @=—2 D 


4 Х?+у?=1 


TRY TO SOLVE 


Find all trigonometric functions of an angle 0 drawn in the standard position whose 
terminal side intersects the unit circle at the point B for each of the following : 


13 


1 8(I T) 


9 B(0»X)»where X «0 


З B(-y:-y)»wherey »0 


Remark 


The equivalent angles have the same trigonometric functions : 


е. For all values of n € Z (set of integers) » then 


е соѕ (0+2 пл) =соѕө=Х 5 sec (0 +2 п Л) = sec Ө =: + where X#0 
esin(@+2nU)=sinO=y > cse (8+ 2n Л) = сзс Ө =-- » where y #0 


etan (+207) =їапӨ - 3 E where X0 » cot (8+ 2 30) = cot 6 =% » where y #0 


For example : 
* cos 420° = cos (60° + 360°) = cos 60° 
* sec 840° = sec (120° + 2 x 360°) = sec 120° 


* tan (— 1500°) = tan (300° — 5 x 360°) = tan 300° 


IN Signs of trigonometric functions 


If Z AOB the directed is in its standard position and its terminal side intersects the unit 


circle at the point B (X » y) and m (Z АОВ) = Ө , then 


£. АОВ lies in one of the quadrants as follows : 


y» 
| 
= 


ee]. 2[ 


X>O0sy>0 
all the trigonometric 
functions are 
positive. 


Х<0,у>0 


sin Ө »csc Ө are 


positive and the 


| other functions 
| are negative. 


X«05y«0 
tan Ө » cot Ө are 
positive and the 
other functions 
are negative. 


X>0sy<0 
cos Ө » sec Ө are 
positive and the 
other functions 
are negative. 


ЕЗ 
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* We can summarize the previous results in the figure and in the following table : 


The interval that signof signof | signof 
Quadrant Übelongsto | cos ssec | sin scsc тап scot у 
SET = 
me [we | + | + | ЕАИС 
x LES £ x 
Bad | Fa | 4 | ж | = ЧЕ 
3 эл " 
Third = > 7 T 
l= = fe - у 
зл , 
Fourth ] ;2 z[ sh = = 
For example : 


* tan 320° is negative » because : 
The angle of measure 320° lies in the fourth quadrant 270° < 320° < 360° 
* sin 160° is positive » because : 


The angle of measure 160° lies in the second quadrant 90° < 160° < 180° 


Remark 


The trigonometric functions of the equivalent angles have the same sign. 


— — e 


Determine the sign of each of the following trigonometric ratios : 


1 sin 970° 2 cos LE 


3 tan (200°) Д csc (= 


1 sin 970° = sin (250° + 2 x 360°) = sin 250° 


»'« 180° < 250? < 270° 


“he. This angle lies in the third quadrant. 


-. sin 250° is negative. -. sin 970° is negative. 


2 


2 cos i It =cos G x 180°) = cos 420° = cos (60° + 360°) = cos 60° 


577 0° < 60° < 90° 


UNIT 


һе. | This angle lies in the first quadrant. 


-. cos 60° is positive. -. COS i IU is positive. 


3 tan (— 200°) = tan (— 200° + 360°) = tan 160° 
577 90° < 160° < 180° 
TeL This angle lies in the second quadrant. 
-. tan 160° is negative. ~. tan (— 200°) is negative. 
4 cse (- £x) = cse (- S x 180°) = ese (- 288) = esc (—288° + 360°) = ese 72° 
as OF < 72° < 90° 
Те) this angle lies in the first quadrant. 


л. csc 72° is positive. EE (- > n) is positive. 


[ TRY TO SOLVE 
Determine the sign of each of the following trigonometric ratios : 


1 cos 620° 9 sec (- 30°) 3 cot Ux 


IB (x , 4) is the point of intersection of the terminal side of the directed angle of 


measure Ө in its standard position with the unit circle where 90° < Ө < 180° 5 


find the value of each of : cos Ө and tan Ө 


— Ql 
`2 90° «0 < 180° -. B lies in the second quadrant 
s for any point (X > у) on the unit circle » we ge X? «y? -1 
PETAR и8 

LN +(4) =1 

2 e үү: 4 ET B 

pal Se 5 Х=+5- 
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577 the point B (x , 1) lies in the second quadrant. 


oe lal 

If 6 єрх 92 л| ycos 8 = E s then find all trigonometric functions of Ө 
—— —— SB m —— —  — 
Let m (Z АОВ) = Ө where Ө is in the 4" quadrant and the point В is (X » y) 


1 X= cos 0= $ +y = sin Ө where sin 8 < 0 


te pei EA та ааа 
«куе (5) +51070 =1 
ае: 1891. 144 cas Gus = ШО a [c = 12 
“sin” Ө = 1 169 = 169 “sin 0 = n Я -(&: zd 
s then we get tang 2 22 512 , 
$ © 5 
names Hee Д® =i 4 eee 
esegue D з весӨ=-с= 3 andeotBe c D 


N The trigonometric ratios of some special angles 


The opposite figure illustrate the points of intersection of the 


The quadrantal angles (0° . 360° . 90° . 180° or 270°) : 


terminal sides of the quadrantal angles with the unit circle 5 from 
which we can deduce the trigonometric ratios for these angles as 


shown in the following table : 


Ө? in degree | Ө іп гайіап ѕіп Ө cos@ tan @ esc Ө ѕес Ө cot Ө 
0° ог 360° 0or27 o | 1 a E undefined | 1 undefined 
90° х 1 0 - undefined 1 | undefined 0 al} 
180° л 0 | 4d 0 undefined -1 undefined 
270° 3л -l 0 undefined -1 undefined 0 | 


2 


UNIT 


The angles of measures 30° , 60° and 45° : 


Ө in degree = 30° Ө in degree = 60° Ө in degree = 45° 


Ө in radian = Ө in radian =% Ө in radian =F 


The previous figures show the points of intersection of the terminal side of each of the angles 
of measures 30° , 60° and 45? in the standard position with the unit circle » from which we 


can deduce the trigonometric ratios of these angles as shown in the following table : 


0" in degree O in radian “sin EI fanQ o esc Ө sec 0 cot O 
s| ablalar 
- | Д | - 

© | [le] éll $ 
E" | х lela І EM 42 1 


Find the value of : 
4 sin 30° sin 90° — cos 0° sec 60° + 5 tan 45° + 10 cos? 45° sin 270° — tan 30° sin 180° 


—— — —  — —Ó4BSoin. 


2 
The expression = 4 x 1 x 1-1 x2#5x1+10%(—) x(1)--x0=0 


: TEE 


— — ——JAUEnnp,— — —— — 
зл 


Xm d 


Prove that : sin? 60° + sin? 45° + sin? 30° = cos? 6815-3 


tan? T cos JU + cos? t sin 
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— im 
The left hand side = (ey + (+7 +(4) =3 


EE 


The right hand side = cos? 30° sin 90° — i tan? 60? cos 180° + cos? 60° sin 270° 


= (2) i 1«(85) xe n+) xcn-2 


3 


2. The two sides are equal. 


Find the value of X which satisfies : X sin F cos? z = cos? 30° sin z 


^ X sin 30° cos? 45° = cos? 30° sin 90° Ax A x [5r = (By x1 


mE Xa 
XR E 


If 0° < X < 90° » find the value of X that satisfies : 


sin X sec? 45° = tan? 60° — 2 cos 360° 
© sin X sec? 45° = tan? 60° — 2 cos 360° 


«sin xx (y2) =({з) -2x1 -2xsinXzl 


“sin X= <. X= 30° 


TRY TO SOLVE 


If 0° = X< 90° , find the value of X which satisfies : 


юе 


cos X = sin 30° cos 60° + cos 30° sin 60° 


М lgi- ol Lok) ja gl 


Lesson 


Related 
angles 


E 


They are two angles the difference between their measures or the sum of their measures 


equals a whole number of right angles. 


The two angles of measures 30° , 210° are two related angles. 


210° — 30°= 180° Two right angles. 


The relation between trigonometric functions of related angles 


If the terminal side of the directed angle Z AOB in its standard position intersects the unit 


circle at the point B (X » y) and m (Z АОВ) = Ө such that 0° < Ө < 90° , then : 


Relation between trigonometric functions of related angles of measures Ө ; (180° - 0) : 


ЕВ Сх, y) is the image of the point В (X ; у) by reflection in the y-axis 
»then m (4. AOB) the directed = (180° — Ө) thus : 
sin (180° — Ө) = sing » esc (180° – Ө) = csc 8 


cos (180° – 0) =— соѕ Ө ; sec (180° — Ө) = – sec Ө 
tan (180° –Ө) =—(апӨ со! (180° – Ө) =- cot 0 


* sin 150° = sin (180° — 30°) = sin 30° = 4 
* cos 120° = cos (180° — 60°) = — cos 60° = 
* cot 135° = cot (180° — 45°) = – cot 45° = – 1 


ms 
2 
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BA Relation between trigonometric functions of related angles of measures 6 (180° + 0): 


BCX,- y) is the image of the point B (X » y) by reflection in the origin point 
„Шеп m (4. AOB) the directed = (180° + Ө) thus : 


sin (180° + Ө) =—ѕіпӨ › csc (180° + Ө) =- csc 0 
cos (180° + Ө) = — соѕ Ө > sec (180° + Ө) = – sec Ө 
tan (180° + 8) = tan Ө > cot (180° + Ө) = cot 0 


For example : • sin 225° = sin (180° + 45°) = - sin 45° = T 
2 


* sec 210° = sec (180° + 30°) = — sec 30° = — 


N 


zu 


* tan 240° = tan (180° + 60°) = tan 60° =з 


Eh Relation between trigonometric functions of related angles of measures Ө , (360° – 0) : 


IF B (X »- y) is the image of the point B (X : y) by reflection in the X-axis 
> then m (Z АОВ) the directed = (360° — Ө) thus : 


sin (360° -0)=-sin@  » csc (360° — Ө) = — csc 8 
cos (360° — Ө) = cos Ө » sec (360° — Ө) = sec Ө 
tan (360°-—@)=-—tan@ › cot (360° – Ө) = — cot 


For example : • sin 300° = sin (360° — 60°) = — sin 60° = ES 


* tan 315? = tan (360° — 45°) = — tan 45° = – 1 


* sec 330° = sec (360° — 30°) = sec 30° = ds 
3 
Note 


The angle of measure (— Ө) is equivalent to the angle of measure (360? — Ө) 


From this , we can deduce : 


The relation between trigonometric functions of related angles of 


measures Ө » (— Ө) as follows : 
sin (- Ө) =- sin Ө >  cesc(-80)-2-cscO 


cos (- Ө) = cos Ө >  sec(-8)-sec8 


tan (- Ө) = – tan Ө >  cot(-0)-- cot 


UNIT 


2 


For example : «sin (- 45°) =— sin 45° = — * cos (— 60°) = cos 60° = * 


{2 


e cot (30°) = — cot 30° = —4[3 


ГА Relation between trigonometric functions of related angles of measures 0 , (90° – 0) : 
In the opposite figure : 


The terminal side of the directed angle of measure 


(90° — Ө) in the standard position intersects the unit 


circle at the point B (X , y 


From the figure geometry , we find that : 


A CBO =A АОВ 
` М "REA | 
.СВ=АО , theny=X Le. | sin (90° — 0) = cos @ 
;CO-AB , thenX=y їе.) cos (90° — 0) = sing 
ye tan (90°) = =F 7^. tan (90° — 0) = cot 8 


Similarly 5 it is possible to deduce the relations between the reciprocals of the trigonometric 
functions of the two angles of measures Ө » (90° — Ө) as follows : 

sin (90° – Ө) = cos Ө > csc (90° — Ө) = sec Ө 

cos (90° — Ө) = sin Ө > sec (90° – Ө) = csc Q 

tan (90° — 8) = cot 8 » cot (90° – Ө) = tan Ө 


For example : * sin 70° = sin (90° — 20°) = cos 20° 


о sin 40° _ sin (90° — 50°) _ cos 50° _ 1 
cos 50* cos50" ~ cos50? — 


» tan 10? — cot 80° = tan (90? — 80°) — cot 80° = cot 80? — cot 80° = 0 
FA. Relation between trigonometric functions of related angles of measures 0 » (90° + 0) : 


In the opposite figure : 


The terminal side of the directed angle of measure 


(90° + Ө) in the standard position intersects the unit 


circle at the point B (X > y) 


[84] 
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From the figure geometry , we find that : 


А СОВ =A ABO 

2 CB-2AO 5 then y =X ie. | sin (90° + Ө) = cos Ө 
- TEE 

SOC-AB >» thenX=-y i.e. _ cos (90° + 6) =—sin 0 

sos tan (90° +8) == 25 . tan (90° + 8) =—cot @ 


Similarly » it is possible to deduce the relations between the reciprocals of the trigonometric 


functions of the two angles of measures Ө » (90° + Ө) as follows : 


sin (90° + Ө) = cos Ө » esc (90° + 0) = sec Ө 
cos (90° + 0) =—5пӨ > sec (90° + 0) =- csc 0 
tan (90° + 0) =—cot@ > cot (90° + 0) =-— tan Ө 


For example : * sin 120° = sin (90° + 30°) = cos 30° = 12 


* cos 150° = cos (90° + 60°) = — sin oor .- T5 


* cot 135° = cot (90° + 45°) = - tan 45° =- 1 


ГА Relation between trigonometric functions of related angles of measures 0 . (270° - 0) : 


In the opposite figure : 

The terminal side of the directed angle of measure 
(270* — 0) in the standard position intersects the unit 
circle at the point B (X > y) 


From the figure geometry , we find that : 


A СОВ =A ABO 
sCB2AO › епӱ=- е.) sin 270° — 9) =—cos 6 
>CO=AB B then X =-y Le. cos (270° — 9) = –ѕіп Ө 
5 tan (270° 0) = == =X =, tan (270° — Ө) = cot @ 

F i! y 


UNIT 


2 


Similarly > it is possible to deduce the relations between the reciprocals of the trigonometric 


functions of the two angles of measures Ө » (270° — Ө) as follows : 


sin (270° — Ө) =— cos Ө E csc (270° — Ө) 2— sec Ө 
cos (270° – Ө) =- sin Ө p sec (270° — Ө) =—csc Ө 
tan (270° — 8) = cot 8 > cot (270° — Ө) = tan Ө 


For example : « sin 225° = sin (270° — 45°) 2 — cos 45° = * 
2 

* tan 240° = tan (270° — 30°) = cot 30° =з. 

* csc 210° = csc (270° — 60°) = — sec 60° 2-2 


E Relation between trigonometric functions of related angles of measures 0 ; (270° + Ө): 


In the opposite figure : 

The terminal side of the directed angle of measure 

(270° + Ө) in the standard position intersects the unit circle 
at the point B (X , y) 


From the figure geometry , we find that : 


A COB =A ABO 

4CBz2AO 5 theny=-Xx “Te. |. sin (270° + 8) =- cos Ө 
:CO-AB E then X=y Tie. L cos (270° + Ө) = sin @ 
> 1 tan (270° + 9) = i - = ^. tan (270° + Ө) = — cot @ 


Similarly » it is possible to deduce the relations between the reciprocals of the trigonometric 


functions of the two angles of measures Ө › (270° + Ө) as follows : 


sin(270*--8g) 2—cos8 5» csc (270° + 0) =- sec 0 
cos (270° + Ө) = sin Ө > sec (270° + Ө) = csc Ө 
tan (270° +0)=-cot@ › cot(270° + Ө) =- tan 8 
For example : • sin 300° = sin (270° + 30°) = — cos 30° = 23 
• ѕес 330° = ѕес (270° + 60°) = сѕс 60° = a 


e cot 315? = cot (270° + 45°) =— tan 45° = – 1 
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We can summarize all the previous as follows (Where Ө is the measure of an acute angle) : 


For example : 


cos (180° + Ө) 


| 


(180° + Ө) lies 
in the third 
quadrant 


| 


The function of 
cosine in the third 
quadrant is negative 

(-ve) 


— cos Ө 


The function as 
it is because 
the measure of 
the angle is 
(180° + Ө) 


2. cos (180° + Ө) 
=—cos Ө 


Esc 


^ 
We determine the quadrant in which the 
given angle lies 
(90° + Ө) > (Ө) > 
(180° – 8) (90° – 9) 
+ > 


(270° + Ө) > 


(360° – Ө) 


A 

| 
(180° + Ө) > | 
(270° – Ө) 


+ 


em 


We put the sign of the given trigonometric 
function according to the quadrant which is 
we determined. 


Y 


А 


In the case of angles | In the case of angles of 


of measures Ө > measures (90° — Ө) + 


(180° – Ө) » (90° + Ө) 
(180° + Ө) > > (270° – Ө) ог 
(360° – Ө) or (- Ө)» (270° + Ө) 


the trigonometric > the trigonometric 


function is written as | function is changed 
it is and convert the as the following : 
angle of any form e sin == cos 
tog * tan == cot 
© csc => sec 


and convert the angle 


of any form to @ 


For example : 


sin (90° + @) 


| 


(90° + Ө) lies 
in the second 
quadrant 


| 


The function of 
sine in the second 
quadrant is positive 
(+ve) 


* cos ө 


The function is 
changed because 
the measure of the 
angle is (90° + 9) 


-. sin (90° + 0) 
=cos @ 


inding a trigonometric function of an angle whose measure 


[ First \ 10° «oce 360° ie.x€] ,2a[ 


1 We determine the quadrant in which the angle lies » then determine the sign of the 


trigonometric function. 


2 We convert the trigonometric function of œ into the same trigonometric function of the 
angle Ө and ө E]o E xj as follows : 
* Put осіп the form (180° — Ө) if сс lies in the 2% quadrant. 
* Put ос in the form (180° + Ө) if ос lies in the 3 quadrant. 


* Put œ in the form (360° — 9) if ac lies in the 4"" quadrant. 


Second" Ifoc» 360° ie.x>27 


1 Put œ in the form of (2 n 7t + Ө) where 9 € ]0 2 7t[ +n is a positive integer 


> then the trigonometric function of the angle ос is the same of the angle Ө 


9 Find the trigonometric function of the angle @ as in the first. 


ox 
Third Ifc is(- ve) і.е. ce < 09 


We follow one of the following two methods : 


|, The first method 


Apply the rule of the trigonometric function of the angle whose measure is negative » 
that is : sin (- Ө) = —sin Ө » cos (— Ө) = cos Ө «tan (— Ө) = — tan Ө and so on ; then we find 


the trigonometric function of the angle @ as in the first and the second. 


h The second method 


Add to c an integer number of 2 Л (i.e. add to ос the measures 360° n or 2 Л n where 
n ЄЛ?) to get a positive angle Ө € ]0 „2 7t[ » then we get the trigonometric function of 


the angle Ө » the result is the same trigonometric function of the negative angle oc 
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Find the value of each of the following : 


1 sin 240° 2 cos 33€ 3 cos 570° 4 tan (- 150°) 
3 


I — Solution ———————————— 


1 sin 240° = sin (180° + 60°) = – sin 60° = E 


9 cos эл. со$ (dme X180" 3x18). cos 300° = cos (360° — 60°) = cos 60° = 4 


эл. i) сов He L 
or cos = -— T) = cos 373 


3 cos 570° = cos (360° + 210°) = cos 210? = cos (180° + 30°) = – cos 30° = — f 


Д tan (— 150°) = — tan 150° = — tan (180° — 30°) = — (- tan 30°) = tan 30° =- 


үз 


Find the value of each of the following іп two different methods : 


4 sin 120° 9 cot 135° 3 cos (- 240°) д sec 3X 


1 sin 120° = sin (180° — 60°) = sin 60° „їз 
or sin 120° = sin (90° + 30°) = cos 30° = Е: 

О cot 135° = cot (180° — 45°) = – сої 45° = – 1 
or cot 135° = cot (90° + 45°) = — tan 45° = — 

3 cos (- 240°) = cos 240° = cos (180° + 60°) = — cos 60° --l 
ог cos (— 240°) = cos 240° = cos (270° – 30°) =— sin 30° = -4 

A sec эл = sec (51907) = sec 675° = sec (360° + 315°) = sec 315° 


= sec (360° — 45°) = sec 45° =12 


= sec 315° = sec (270° + 45°) = esc 45° =f 2 


Ае] pales 


2 


Without using the calculator ; find the value of the following : 


UNIT 


— CED 


cos (— 150°) sin 600° + cos ES sin 330° — sec ( = rus ) tan 900° 


Sutin 


*- cos (— 150°) = cos 150° = cos (180° — 30°) = — cos 30° =— үз 


> sin 600° = sin (360° + 240°) = sin 240° = sin (180° + 60°) = – sin 60° = zd 
2л 


з соз ^. = cos 120° = cos (180° — 60°) = — cos 60° = — 


wl 


э sin 330° = sin (360° — 30°) =— sin 30° =— 


[o 


asec ( 257 = sec ЭЖ = sec 225° = sec (180° + 45°) 2 — sec 45°=-2 
4 4 


s tan 900° = tan (720° + 180°) = tan 180° = zero 


( TRY TO SOLVE 


Without using the calculator : 
1 Find the value of : cos 210° sin 510° — sin 330° cos (- 330°) 


2 Prove that : sin 600° cos (— 390°) + sin 150° cos (C 240°) = – 1 


— — ee — ——— 
If the directed angle of measure Ө is in the standard position » and its terminal side 
passes through the point (& E р) » find the following trigonometric functions : 
1 sin (90° — Ө) | 2 cos (180? 8) 3 sec (90° + 6) 


4 cse (270° 0) | 5 tan (360° – Ө) 6 cot (- 0) 
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2. The point (à B) Cunit circle 

1 sin(90* - 8) =cos 0= > 9 cos (180° + 8) =- cos 8 

3 sec (90° + 6) =- csc 0 = -B 4 csc (270° - 8) =- sec 0 = -13 
2 


5 tan (360° — 9) =- tang - - 2 6 cot = 0)=- cot s 7; 
— CEB- 
If 0 is the measure of an acute positive angle in its standard position and determines the 
point B (à D y) on the unit circle , find : 
1 tan (90° — Ө) + sec (90° — 


2 cot (270? + Ө) – tan (90° + Ө) — sin (180° + Ө) 


vx. y = 1 for any point on the unit circle. 
9 


ix ey =! ay =з 
aye > where y>0 28=(2,2) 
Я tan (90° – Ө) + sec (90° – 0) = cota +5с0= 3 + 3 =2 
2 cot (270° + Ө) – tan (90° + 8) — sin (180° + Ө) 

=- tan 0 — (- cot Ө) —(—sin Ө) 


= -1а10+с0:0+5п0=-2+ 3+3 = E 


А Ехатріе| © Јна 
If cos Ө = = where Ө €]90° , 180° ; find the value of each of the following : 
1 sin (180° – Ө) 9 sec (360° — Ө) 
3 cos (- 0) 4 tan (0 – 180°) 


:2 


Let m (Z АОВ) = 0 » where Ө € ]90° , 180°[ 


as shown in the opposite figure and B (X » y) 


s X=cos9==4 sy =sin 6 > where y 20 


х2 жуг-1 „G sei 

1 sin (180° — Ө) = sin Ө = + © sec (360° — Ө) = sec ө=-5 
3 cos (-0) = cos 9=-4 

4 tan (Ө — 180°) = tan (9 — 180° + 360°) = tan (180° + Ө) = tan 9=-2 


TRY TO SOLVE 
If the terminal side of the Nx angle of measure Ө in its standard position intersects the ) 


unit circle at the point (x-4 "u$ i2) such that 90° « Ө « 180° find the value of : 


13 cos (360° — Ө) + tan 225° + sec? 300° + 12 tan (270° — Ө) | 


Note 


We can find the values of the trigonometric functions of an angle directly if we draw the 


angle in its standard position and we draw the right-angled triangle that represents it by 
using the value of the given trigonometric function concerning the signs according to the 


quadrant in which the angle lies as follows : 


In the 2d In the 3 In the 4" 
quadrant quadrant quadrant 


Ехатріе [2 


If cos о = EH where 0 is the smallest positive angle ; tan B = i 


> where p is the greatest positive angle where 0° = В = 360° 
Find the value of : cos (180° + о) sin (В — 90°) + sin (360° — о) sin (180° — В) 
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7 cos «0 

г. lies in the 2™ or 3" quadrant. 

» 7 Q is the smallest positive angle. 

г. Olies in the 2"! quadrant. 

(7650722 2 (MN! = (257- (7) = 576 
-. MN = 24 length unit. 


+ tan B>0 


2. В lies in the 1% or 3" quadrant. 


> v В 15 the greatest positive angle. 7. B lies in the 3% quadrant. 
yes tan B= 5 2 (09) = (3) + (4)! = 25 
^. OQ = 5 length unit. 
2. The expression = cos (180° + о) sin (B — 90°) + sin (360° — œ) sin (180° – B) 
= — cos 0 sin (270° + В) + (— sin 0) sin В 
= (- cos 0) (— cos В) — sin o sin В 
= cos & cos В — sin & sin В 


E @) 24.,-3 28 


7 _10_4 
735*Vs/725"5 1025 


125. 125 3 


+ 


Remark 


If sin œ = cos p or tan œ = cot В or csc œ = sec p 


»then ос+ В = 90° such that oc » f are the two measures of two acute positive angles. 


For example : If tan 23° = cot œ » then 23° + о = 90° i.e. œ = 67° 


If sin (3 Ө + 28°) = cos (2 8 — 13°) , find one value of Ө where 0° < Ө < 90° 


2 sin (3 Ө + 28°) = cos (2 Ө— 13°) 
=. 3+ 28° +2 @—13° = 90° 250 + 15° = 90° 
15 0= 75° 20 = 15° 


eK 
= 
= 


Notice that <_ 


There are other values for Ө such as Ө = 49° or Ө = 87° that satisfy the equation and to find 
these values we have to generalize the previous remark to get a general solution for this 


kind of equations. 


h Generalizing the previous remark 


1 Ifsinx = cos В > then sin oc = sin (90° — В) 
s %=90°- 8 or x + 90° — В = 180° 
soc B =90° | sx Bo 90? 


We can add the multiplies of (360°) to the angle 90° 


P An Important Alert 8 ———9- 


| On solving » we must start by sine angle « | 


2 In the same way » we can deduce the same rules if csc oc = sec В 


3 Iftan x = cot В sthen : 


tan o = tan (90° — B) or tan ос = tan (270° — B) 
sx =90°-B г. ©=270°-B 
29+ В = 90° л о + В = 270° 


We can add the multiplies of (360°) to the angles 90° and 270° 


So «the general solution for any two angles ос » could be written as follows : 


The general solution to solve the equations in the form : 
sin œ = cos B or csc с = sec p or tan с = cot 


[ 
1 Ifsin œ= cos В 


sthen œ + f = 90° + 360° n axtB=24270n where n ЄЛ 


ie. L The measure of angle of sine + the measure of angle of cosine = 90° + 360° n 


E 


[94] 


» Lesson Four 


9 If cse c = sec В 


athen oc +B = 90° + 360° n Же. о+В= 26271 where n EZ 
л 
sxnt > В+ (2п+1) 


3 Iftan x = cot В 


athen œ + В = 90° + 180° n del «+в=Л+лп where n EZ 
sx#(2n+1) 2 > Pend 
— CED, 


Find the general solution of the equation : 
cos 2 Ө = sin 4 0 • then find the values of Ө where 9 Є Jo , xj 


"7 cos20=sin40 -. sin40=cos20 
1 %=4058=20 40#20=242mn 
» Bi =i 2024 XL 
^ Either 6 @==+270n 59-32 a 
202 = 
or20 7 *27n 0 а tin 


2. The general solution is A + Е n or ud +Лп wheren CZ 


atn=0: ®Ө=Є],Җ огө=ЖЄ]о,® 


КҮЛҮҮ. Жк 
atn=1:..0 2*3712 


atn=2: 0=2422- 3 ng] a[ 


-. The values of Ө are 


TRY TO SOLVE 


Find the general solution of the equation : sin 3 8 = cos 0 - then find all the values of Ө 
л i " " 
where Ө €] > af which satisfy the equation. 


[55] 


Find the solution set of each of the following equations : 


4 2sin@—1=0 where o € ]o , 21 


9 2cos (&-6) +3=0 where 8 € ]0 52 zt[ 


3 4cos9-3-0 where Ө € Jo .2 zt[ 
1 v2sing-120 <. sing = E (positive) 
2. 8 lies in the 1% or 2 quadrant. *- The acute angle whose sine = i is 30* 
. 02309 F л 
2.0=30 (equivalent to 6 ) 
or Ө = 180° — 30° = 150° (equivalent to зд ) (refused because @ €] A) 
+, The ss = {2} 
9 7 2e (E - 0) «5-0 +. 2sing=-J3 
^ sin @= 213 (negative) 2. 0 lies in the 3“ or 4" quadrant. 


» 7 the acute angle whose sine = == is 60° 
2. @ = 180° + 60° = 240° (equivalent wta ) or Ө = 360° — 60° = 300° (equivalent to 5E ) 


3 
= Thess = {4% , 32} 


3 © 4cos* 9-320 «4 cos? 9 =3 
‚боб g2 3 » dos hee ЇЗ. 
л. COS 0743 “cos Q=+ 2 
.. Either cos Ө = 15 (positive) г. Ө lies in the 1“ or 4% quadrant. 


» `7 the acute angle whose cosine = р is 30° 
~ 8 =30° (equivalent to m) or Ө = 360° — 30° = 330° (equivalent to un un ) 
or cos Ө = 2103 (negative) 2. Ө lies in the 2" or 3'% quadrant. 


-. 8 = 180°—30° = 150° (equivalent to 3 ) or ө = 180° + 30° = 210° (equivalent to 7 TE) 
E -I[m,57 72 UT 
ev .22 ot 


"6 


Graphing 
trigonometric 
functions 


| — FirstN Sine function : f : f (Ө) = sin 


To represent the function f : f (8) = sin Ө graphically » 
we form the following table for some special values of Ө » where Ө € [0 » 2 7t] and the 
corresponding values of sin @ 


7л ал Jox orun], 
OS CR И eds 


-05|-087| -1 |-0.87| -05| 0 | 


1] 


| л [2л an] ал зл 
f 
| 


sing, 1 [os овт 1 |087| оз | 


Represent all of the points that we get in the table on the coordinate axes and join them 
to get the curve of the function f on the interval [0 5 2 7] 


у Wiflo/sst pou с\з) pale)! |97 


We notice thet : The function is periodic and its period is 2 7t (i.e. 360°) where the 
curve of this function repeats itself on the intervals [0 >2 xt] » [2t »4 zt] » [47 > 6 t] >... 
and also on the intervals [-27t 50] »[-4 » - 2 t] [6T » - 4 t] >... 

The general form of the curve of the sine function is as shown in the following graph : 


y 
From the previous , we can deduce the properties of the sine function ў: f (0) =sing: __ 
4 The domain of the sine function is ]- о » e[ 
9 е The maximum value of the function is 1 and it happens when Ө = a +2n7 nEZ 
• The minimum value of the function is — 1 and it happens when Ө = ix T2nTn€Z 
3 The range of the function = [- 1 » 1] 
4 The function is periodic and its period is 2 7t (i.e. 360°) 


— CET 
Graph the function where у = 2 sin Ө » where Ө € [0 » 2 7] » then from the graph find the 
maximum and minimum values of the function » its range and its period. 
Solution 
Г Тл [2л [зл] 40] 57| 7) 8% эд mum | 
АШ |6 616 [6 617 [6 [6 [6 [6 [6 |27 
у [01111712 fa7| тї ө raa | 


* The maximum value of 


the function = 2 » 


the minimum value of 


the function = – 2 
The range of the function 
= [-2,2] 
• Тһе period of 
the function = 2 Л (i.e. 360°) 
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[ TRY TO SOLVE 
Represent graphically the function f : f (Ө) = 3 sin Ө » where Ө C [0 , 2 7t] , then from 
the graph find : 
1 The maximum and minimum values of the function. | 
9 The range of the function. 3 The period of the function. 


| Second N Cosine function : f : f (Ө) = cose 


To represent the function f : f (0) = cos 0 graphically » we form the following table for some 
special values of Ө on the interval [0 , 2 7t] and the corresponding values of cos Ө 


| ER T хд x 10m ил | 
ШЕ | $7 & 526477] 
coso 1 кми TS 0 EE 0.87 -1 ELE Asl о |05 [os7| 1 


Represent all of the points that we get in the table on the coordinate axis and join them 


to get the curve of the function f on the interval [0 5 2 7t] 


We notice that : 
The function is periodic and its period is 2 Л (i.e. 360°) where the curve of this function 
repeats itself on the intervals [0 »2 3t] » [2 7t » 4 7t] » [4 7t +6 t] » ... and also on the 
intervals [-2 7 50] .[-4 2t; - 2 x] »[- 6 3—47] >... 


The general form of the curve of the cosine function is as shown in the following graph : 


From the previous , we can deduce the properties of the cosine function f : f (8) = cos ө: 
1 The domain of the cosine function is ]- «e » of 
9 • The maximum value of the function equals 1 and it happens when Ө = 2nT 


> where n EZ 
• The minimum value of the function equals — 1 and it happens when 0 =U + 2 Un 


> where n EZ 
3 The range of the function = [- 1 » 1] 
4 The function is periodic and its period is 2 Л (i.e. 360°) 
— — CD 
Graph the function where у = 3 cos Ө » where Ө € [0 > 2 7] » and from the graph find the 
maximum and minimum values of the function » its range and its period. 


—————— $0101) 
| | x [21 31 |40/ 50) x тл | 8% |97 10x HE зл 
16 16161616 | 6 |6 161616 


26 |15 | 0 |-15|-26| -3 -2s|-15] о [15 |26| 3 


5x 6л 7X 8X I пл gx 
сер тосе 1-646 a a ere на 


• The maximum value of the function = 3 » the minimum value of the function = — 3 


• The range of the function = [- 3 » 3] 
• The period of the function = 2 7t (i.e. 360°) 


100 
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( TRY TO SOLVE 


Represent graphically the function f : f (Ө) = 2 cos 9 > where Ө C [0 5 2 7] 
»then from the graph find : 


1 The maximum and minimum values of the function. 


9 The range of the function. 3 The period of the function. 
Note 

* Each of the two functions : y = a sin b Ө » y =a cos b Ө is periodic » its period is nsi and 
its range is [- a » a] where a is positive. 


For example : The function f : f (X) 23 sin 5 X its range [-3 » 3] and its period 2л 
* If range of the function f : f (X) = a sin 5 X is [-3 53] » ћепа=+3 


Using the technol 


Use a graph program on your computer to graph the function where yz5sin38: 
and from the graph : find : 


* The range of the function. 
* The maximum and minimum values of the function. 
* The period of the function. 


Solution , — — — — — — 

We will use Ge C2 Gebra Program that we can download for free from the website 
"www.geogebra.org" 

1 Write in the "input" bar the form of the function "y = 5 sin (3 X)" 

2 Press "enter" and the graph will appear as follows : 


e The range of the function = [- 5 , 5] 


* The maximum value = 5 » the minimum value =— 5 


* The period of the function — 28227 ie. 120° 


= 
e 
= 


Note и possible to graph the function y = 5 sin 3 @ (in the previous example) where : 
0° « 0 x 120? without using the computer as follows : 
> 0° <6 < 120° 
у. 0° «39 < 360° 
Substituting in З Ө with some values of special angles : 
0° „30° 560° 590° 5 120° >... » 360° 
We get the values of @ by dividing by 3 » which are : 


0° 5 10° 520° 530° ,40° >... » 120° 


эе à moms 2% 5% 127 
which is equivalent to : 0 +73 ° Tg ° 18"? 48 


Then we form the following table : 
20/30 4л 5л eee 


| ө 0 x | 
| ts | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 
-25|-43| -5 |-43|-25| о | 


у=5зюзө о 25 |а3[ s [4з3|25| o 


The graph represents one period of the function where y = 5 sin 3 @ which could be repeated 


to get the graph that appears when we represent it by using computer. 


Finding the 
measure of an 
angle given the 
value of one of 
its trigonometric 
ratios 


* We have studied that if y=sin Ө > then it is possible to find the value 
of y if the value of Ө is known 


їе. 160 = 30° , then y = sin 30° = i 


* There is an inverse form is used to find the value of Ө if the value of y is known 


swhich is Ө = sin“! y 


-LIfy= 2 s then 0 = sin"! (2) =30° 


— eam, 


Find the measure of the positive acute angle @ which satisfies each of the following : 


1 sin Ө = 0.6438 2 соѕ0 = 0.4517 
Solution 


1 Using the keys of the calculator in the following succession from the left : 
SHIFT Sin! 


€@ 0000000 Ooo 


» then the number 40° 4 32.75 will appear on the display. 28240 433 


2 Using the keys of the calculator in the following succession from the left : 


A 
SHIFT cos 


Goocweooegoc 


> then the number 63° 8 49.9 will appear on the display. 063° 8 50 


ES 
e 


2 


Notice that 


UNIT 


We use the calculator for the value of the trigonometric function is neither for a special 
angle nor a relative angle for a special angle. 


Remark 
The functions : Ө = sin"! X »8 = соз"! X »@=tan™! X are known as inverse functions of 
the basic trigonometric functions » these functions give a unique value of the variable 0 for 


each value of the variable X and determine Ө in a certain range according to the properties 
of each function so, 


For example : 
sin! (- 5) =-30° ie.) (unique value € [- 25 , 4) 
‚соз! (D =60° ie. (unique value € [0 5 л]) 


So » as calculating Ө where 


Ө = sin a ‚Ө = соз”! а or Ө = tan! a we use the calculator directly and the solution is a 
unique value but as calculating Ө where 0 « Ө « 360° 


‚ sin Ө = а 5 cos Ө = a or tan Ө = а we do the steps as the following example. 


— CID. 
If 0° < Ө < 360° » find Ө which satisfies each of the following : 


1 cos Ө = 0.8177 9 cot0 = – 8.6421 


Solution 
1 ~~ cos 8 =0.8177 > 0 (positive) 
2. Ө lies in the 1% or 4^ quadrant. 
We find the acute angle whose cosine is 0.8177 by writing cos"! 0.8177 using the keys of 


the calculator in the following succession from the left : 


A 


7. cos 0.8177 = 35° 8 AT 


2 The 1* quadrant : @ = 35° 8 4] «the 4" quadrant : Ө = 360° — (35° 8 41) = 324° 5Ї 19 


» Lesson Six 


Q '* cot@=—8.6421 <0 (negative) 
2. Ө lies in the 2" or 4" quadrant. 
We find the acute angle whose cotan is | -8.6421 | by writing cot"! 8.6421 using the keys 


of the calculator in the following succession from the left : 


E tan! — 
Gooeocooucoo 
2 cot! 8.6421 = 6° 36 2 

2. The 2™ quadrant : Ө = 180° — (6° 36 3) = 173° 23 58 


уте 4™ quadrant : Ө = 360° — (6° 36 3) = 353° 23 58 


[ TRY TO SOLVE 
Find 6 where 0° « 0 < 360° which satisfies : 
1 5110 =0.8 9 cot 0 = 0.4695 3 csc8z-29115 


If the terminal side of the positive directed angle of measure Ө in its standard position 


intersects the unit circle at the point B C + , 4) 9 find Ө where 0° < Ө < 360° 


2 The point B (-3 > i) lies in the 2^4 quadrant. 
2. The directed angle of measure Ө lies in the 2" quadrant. 


A sin@=y=4 ё; Ө= 12 


and use the keys of the calculator іп the following succession from left to right 


з sin’ 
omi. GOOD 
sind i =53°7 48 


7. @ = 180° — (53° 7 48) = 126° 52 12 


A ladder of length 8 m. rests on a vertical wall and a horizontal ground. If the height of 
the ladder on the ground surface equals 6 m. - find in radian the measure of the angle 
of inclination of the ladder on the ground. 


VE ИМД д gA- oW oLa) pale! 


UNIT 


Solution 


The ladder makes with the vertical wall and the horizontal ground 


a right-angled triangle » let A ABC be right at Z С, m(Z CBA) - 0 


ЕС 182.8: Я Я Б 
“sino =B S^ > where 0° < 0 < 90 x 
Ө = sin 3 
and use the keys of the calculator in the following succession from leftto © 
5 ace 2, SHIET sin! 
right to find sin! > : a Sm 
U Goeeo 
70248 33 23 «Q1 = 48° 33 23 x 20.20.848" 


-. The measure of the inclination angle of the ladder on the ground = 0.8484 


Note 


In the previous example : 


Ө= sin 3 » we can get Ө in radian directly using the calculator as follows : 


11 Press » іп succession » from left to right to convert the calculator from degree (Deg) 


system into radian (Rad) system. 


19 Find Ө in radian directly by pressing in succession from left to right 


SHIFT — gin! 
Є 7.07 = 0.848 


6m. 


TRY TO SOLVE 


Find 0 in radian in each of the following right-angled triangles : 


Ifsing- i£ where 90° < Ө < 180° 5 find Ө to the nearest second : then find the other 
trigonometric functions of the angle of measure 6 
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am 
айа. aes 
7 sin @= 77 5 0= sin” = 28°322Ї 
‚7 90° < 0 < 180° *. Ө lies in the 2' "d quadrant. 
7. @= 180° — 28° 4 2Ì = 151° 53 39 
w sin8- i 7. let MN = 8 unit length » ON = 17 unit length. 
> then (using Pythagoras theorem) OM = 15 unit length with a negative sign. 
= 0M. -15 MN. 8 _-8 
S089 ON ET; sen oom cp Ts 
ON _ 17 ON. 17 _-17 _OM .-15 
resc Ө = ON = 8 ysec O= r= T1575 scot 0 MN” 8 
[ TRY TO SOLVE 
Hsnü--! з 270° <0<360° 
1 Find : Ө to the nearest second. 9 Find the value of each of : cos Ө » tan Ө » sec 0 | 
— CD, 
3 


If sin a= = where 90° < œ < 180° мап B ==]? where p E] 37 2л[ 
+ sin Ө = sin (180° — a) cos (B — 180°) cos œ 


» find Ө to the nearest minute where 0° < Ө < 90° 


2 (ON) =(5}- (3)? = 
^. ON = 4 unit length with a negative sign. 
» 7 (OQ)? = (12)? + (5)? = 169 ~. OQ = 13 unit length. 
-. sin Ө = sin (180° — œ) cos (B — 180°) cos a 
= sin a cos (180° + B) cos œ 
= (sin 0) (— cos B) (cos о) 


232562412 


577 0° < 0 < 90° 2. Ө lies in the 1° quadrant. 


Using the calculator » we find that : Ө = 10° 38 


If 5 sin (180° — œ) = 3 where 0° < œ < 90° » 5 cot (90° + B) – 12 = 0 where 90° < В < 180° 


Find the value of Ө where : cos Ө = cos (90° + a) tan (270° + D) tan (270° — о) 


» where 8 & Jo .2 xt[ 


Solution 
v 5 sin (180° — 0) 23 < Ssina=3 
“sin @= 3 where 0: lies in the 1“ quadrant 
17 Scot (90° + В) = 12 г. 5(-tan В) = 12 
s. tan B= = where В lies in the 2% quadrant. 


cos Ө = cos (90° + о.) tan (270° + B) tan (270° — о) 


= (- sin a) x (— cot D) x cot œ 


» 0080 «0 

г. Ө € the 2? quadrant or Ө C the 3" quadrant 

» ' acute angle whose cosine = + is 70° 32 

2. @ = 180° — 70° 32 = 109° 28 or @ = 180° + 70° 32 = 250° 32 


Similarity. 


The triangle proportionality theorems. 


Unit Three 


Similarity 


Unit Lessons 


Similarity of polygons. 


Similarity of triangles. 


The relation between the areas of two similar polygons. 


Applications of similarity in the circle. 


Learning outcomes 


By the end of this unit, the student should be able to : 


* Revise what he / she has previously 
studied in the preparatory stage on 
similarity. 

* Use the scale factor of similarity to find 
lengths of sides of similar polygons. 

* Recognize similarity postulate "If two 
angles of one triangle are congruent to 
their two corresponding angles of another 
triangle, then the two triangles are similar". 


* Know that : If a line is drawn parallel to 
one side of a triangle and intersects the 
other two sides or the lines containing 
them, then the resulting triangle is similar 
to the original triangle. 

* Know that : In any right-angled triangle, 
the altitude to the hypotenuse separates 
the triangle into two triangles which are 
similar to each other and to the original 
triangle. 

* Solve problems and mathematics 
applications on cases of similarity of two 
triangles. 

* Recognize and prove the theorem : 

(If the side lengths of two triangles are 
in proportion, then the two triangles are 
similar). 


* Recognize and prove the theorem : (If an 
angle of one triangle is congruent to an 
angle of another triangle and lengths of 
the sides including those angles are in 
proportion, then the triangles are similar). 

* Use similarity of triangles in indirect 
measurements. 

* Recognize and prove the theorem : 

(The ratio of the areas of the surfaces of 
two similar triangles equals the square 
of the ratio of the lengths of any two 
corresponding sides of the two triangles). 

* Recognize and prove the theorem : 

(The ratio of the areas of the surfaces of 
two similar polygons equals the square 
of the ratio of the lengths of any two 
corresponding sides of the two polygons). 

* Recognize and deduce the relation between 
two intersecting chords in a circle. 

* Recognize and deduce the relation between 
two secants to a circle from a point outside it. 

* Recognize the relation between the length 
of a tangent to a circle and the two parts of a 
secant where the tangent and the secant are 
drawn from the same point outside the circle. 

* Model and solve life applications problems 
by using similarity of polygons in a circle. 


Lesson 


Similarity of 


polygons 


Two polygons M, and M, (of same number of sides) are said to be similar if the following 
two conditions satisfied together : 


(1) Their corresponding angles are congruent. 

(2) The lengths of their corresponding sides are proportional. 
In this case » we shall write : 
The polygon M, ~ the polygon M, 
That means the polygon M, is similar to the polygon M, 


In the opposite figure . if: L 
4 m(ZA)2m(Z X) р 

:m(ZB)2m(Z Y) 

»m(ZC)2m(Z2Z) 

:m(ZzZD)2m(ZL) B A Y 
о AB.BC.CD. DA 


Then the polygon ABCD - the polygon XYZL 


Remark @ 


| On writing the similar polygons » it is prefer to write them according to the order of their 
corresponding vertices to make it easy to deduce the equal angles in measure and write the 
proportion of corresponding side lengths. 


For example : 
If the polygon ABCD ~ the polygon XYZL : then : 


А NE. 
1 m(ZA)=m(ZX) 5» m(ZB)2m(Z Y) 


ь Lesson One 


m(ZC)2m(ZZ) » m(ZD)=m(ZL) ИШ! 


Ia. 2 
о AB_BC_CD_DA 


Ж ҮҮ Zk. LA к=з 


( Remark A 


If the polygon ABCD ~ the polygon XYZL ; then : 


АВ _ BC _ CD _ DA _ K (similarity rati imilari 
XY YZ ZL IX K (similarity ratio or scale factor of similarity) » K > 0 


If the scale factor of similarity of polygon ABCD to polygon XYZL=K 
2. The scale factor of similarity of polygon XYZL to polygon ABCD =z 


Remark @ 


Let K be the similarity ratio of polygon M, to polygon M, : 


* IFK > 1 , then polygon M, is an enlargement of polygon M, » where K is called the 
enlargement ratio. 


* If0<K<1 then polygon M, is а shrinking to polygon M,» where K is called the 
shrinking ratio. 


* If K = 1 , then polygon M, is congruent to polygon M, 


In general » you can use the similarity ratio in calculation of the dimensions of similar 
figures. 


Remark U 


In order that two polygons are similar » the two conditions should be verified together and 
verifying one of them only is not enough to be similar. 


For example : 


* All rectangles are not similar because although their corresponding angles are equal in 
measure (each = 90°) › but the lengths of their corresponding sides may be not proportional. 


* Also all rhombuses are not similar because although the lengths of their corresponding sides 
are proportional » but their corresponding angles may be different in measure. 


Мо NS usi gA- oW oka pales [113] 


3 


Remark a 


The congruent polygons are similar but it's not necessary that similar polygons are congruent. 


UNIT 


| Remark Q 


If each of two polygons is similar to a third polygon » then they are similar. 


ie. li, If polygon M, ~ polygon M, » polygon M, ~ polygon M, » then polygon M, ~ polygon M, 
| Remark Ù 


All regular polygons of the same number of sides are similar. 


For example : * All equilateral triangles are similar. * All squares are similar. 


— — CD, 
Show which of the following pairs of polygons are similar » showing the reason and if 
they are similar » determine the similarity ratio : 
1 L бет. x 


9 о i 
E 
È 
N Sem M 
Ston ,——— — — — — 


1 The two polygons ABCD » YZLX are similar : 
Because: m (4. В) = m(Z Z) »m(Z C) = m(Z L) sm(Z р) = m(Z X) 
3 = AB. BC .CD.DA . 25.3.2214 
om(ZA)=m(ZY) V7 =7r IX XY’ 3 36 6 48 


2 The similarity ratio= > 


6 


» Lesson One 


9 The two polygons LMNO ; EFGH are not similar : 
Although: m(Z L)=m (4 E)»m(Z М) = m(Z F) »>m(ZN)=m(ZG) 


:m(Z O) 2 m (Z H) (Corresponding angles are congruent) 


М „MN К 
But: ЕР = FG Because : 


In the opposite figure : 
If the two polygons ABCD and XYZL are similar s find : Y 


1 The scale factor of similarity of polygon ABCD to 
polygon XYZL 


2 The lengths of the unknown sides and measures of 


the unknown angles in each of the two polygons. 


Solution , 
^7 The polygon ABCD ~ the polygon XYZL 


2 АВ .BC.CD.DA ЭКСЕ 
XY^YZ^zL = Tx = scale factor of similarity. 


Er miser = Hz 3 = 
ng im L IX 7. The scale factor of similarity = 1473 (First req.) 


ЛАВ =3%21 245 om. Mw 


» `7 the polygon ABCD ~ the polygon XYZL 
“m(ZA)=m(ZX)>m(ZB)=m(ZY)»>m(ZC)=m(ZZ) 
»m(ZD)=m(ZL) 

^ m(Z X)=70° »m(Z В) = 65° 5m (Z Z) = 135° 

з 7 the sum of measures of the interior angles of a quadrilateral = 360° 


- m(Z D) 2 m(Z L) = 360° — (70° + 65° + 135°) = 90° (Second req.) 
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Remark 


In the previous example s we notice that : 


UNIT 


+: The polygon ABCD ~ the polygon XYZL 


. AB _ BC _CD _DA_ imilari 
^EYvTYZ > OL Lx he scale factor of similarity 
= AB+BC+CD+DA 


= XY aYZ+ZL+LX (from proportion properties) 


, Perimeter of the polygon ABCD _ 123 3 _ „ы 
'' Perimeter of the polygon XYZL 82 2 the scale factor of similarity 


The ratio between the perimeters of two similar polygons = the ratio between 
the lengths of two corresponding sides of them. 


a 
‘Two similar polygons » the lengths of sides of one of them are 3 cm. 5 cm. »6 cm. » 
8 cm. » 10 ст. and the perimeter of the other equals 48 cm. Find the lengths of the sides of 


the second polygon. 


‚ Solution ; 
Let the polygon ABCDE ~ the polygon ABCDE 


BC CB DE, BA 
BC CD DE EA 


_ The perimeter of the polygon ABCDE =- АВ 
'' The perimeter of the polygon ABCDE АВ 


, the perimeter of the polygon ABCDE = 48 248.3 
" The perimeter of the polygon ABCDE — 3454648410 32 2 


^ AB 245 cm. BC 275 cm. ¿D 29cm. + DE = I2cm. , ВА = 15 cm. (The req.) 


» Lesson One 


TRY TO SOLVE 


In the opposite figure : 
The polygon ABCD ~ the polygon XYZL 

id x 
1 Calculate : m (Z X) » the length of XL Lg 


Q If the perimeter of the polygon ABCD 
equals 25.8 cm. » calculate the perimeter 
of the polygon XYZL у= Y 


Example | 4. 
ABC is a triangle in which : AB = 4 cm. s BC = 5 cm. AC =8 cm. 


Find the side lengths of another similar triangle if : 


1 The scale factor of similarity = 2.4 


2 The scale factor of similarity = 0.7 


„Solution 


„е, 


17 The scale factor of similarity = 2.4 > 1 
2. The required triangle is an enlargement for A ABC 
Let A XYZ ~ A ABC 


„XY _YZ_ ZX _ imilari 
АВ BC CA the scale factor of similarity. 


“ XY=4x24=96cm.,YZ=5x24=12cm.; 
ZX =8x24=192cm. (The req.) 


9 с. The scale factor of similarity = 0.7 < 1 
2. The required triangle is a shrinking for A ABC 
Let A XYZ ~ A ABC 


RMT SP айай 
ТАВ BC CA = the scale factor of similarity. 


E СӨ 
^XY-4x07-28cm.YZ25x07235cm.ZX-8x07-256cm. (The req.) 


n XX- YZ ZX 97 
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triangle » then the two triangles are similar. 


In the opposite figure : 
If ZA=ZX 

Ba Y 

s then A ABC ~ A XYZ 


1 The two right-angled triangles are similar if the measure of an acute angle in one of 


them equals the measure of an acute angle in the other. 


2 | The two isosceles triangles are similar if the measure of an angle in one of them 


equals the measure of the corresponding angle in the other. 


З Any two equilateral triangles are similar. 


(118) 


» Lesson Two 


— CED, 
In the opposite figure : 


AE and BC are two intersecting chords at D in a circle 


» where D is the midpoint of BC (/N 
Prove that: 1 AADC ~ A BDE € Me 2 B 
9 (BD? - AD x DE 


Solution 


In AA ADC and BDE : 

"m(ZA)zm(Z B) "inscribed angles subtended by CE" 

əm (Z ADC) = m (4 BDE) "У.О.А" <. AADC ~ A BDE (Q.E.D.1) 
» AB= BC 2 BD x DC=AD x DE 

» but DC = BD "given" 

^ (BD? = AD x DE (Q.E.D 2) 


TRY TO SOLVE 


In the opposite figure : D 


DEO is a triangle » m (Z O) = m (4 DXY) Ё 
»DX = YO = 3 ст. and DY = 5 ст. Y 

z= 5 
Find the length of : XE = 


If a line is drawn parallel to one side of a triangle and intersects the other two sides or 


the lines containing them , then the resulting triangle is similar to the original triangle. 


In each of the following figures : 


c B 


If DE // BC and intersects AB and АС at D and E respectively »then A ABC ~ A ADE 


UNIT 


— CED 
In the opposite figure : 
DE // BC . AD = 33 cm. » DB =22 em. 
„РЕ = (2 X-3) em. and BC = (3 X + 1) em. 
1 Prove that : A ADE ~ A ABC 
Q Find the value of : X 


Solution 
DE // BC 2 A ADE ~ A ABC (First req.) 
. AD DE . 33 _2X-3 .$.2X-3 
"AB BC US 3X«1 US 3X«1 
“9X+3=10X-15 7. X=18 (Second req.) 
( TRY TO SOLVE 
In the opposite figure : 


CEN BD- {А}, BC//DE ,BC=5 cm. and DE =2.5 em. 
1 Prove that : A ABC ~ A ADE 


9 Find the value of : X 


| 
| In any right-angled triangle » the altitude to the hypotenuse separates the triangle into two 


triangles which are similar to each other and to the original triangle. 


In the opposite figure : à 
If A ABC is a right-angled triangle at A and AD L BC 
> then A DBA ~ A DAC ~ A ABC 
and it is left to the student to prove this corollary by using с D B 


the previous postulate and its remarks. 


» Lesson Two 


Remarks on the previous figure : 


ES DB BA 
4 | From similarity of AA DBA and ABC » we get == AB ^ BC 

2. (AB)? = DB x BC i.e. AB is a mean proportional between DB and BC 
IY DC. AC 
2 | From similarity of AA DAC and ABC , we get ACT BC 

1. (AC? 2 DC x BC i.e. AC is a mean proportional between DC and BC 
[3] DA _ DB 
3 | From similarity of AA DBA and DAC , we get DC^DA 

2 (DA = DB x DC i.e. DA is a mean proportional between DB and DC 
T) AB_AD 
4 From similarity of AA DBA and ABC » we get B CA 

7 AD x CB = АВ x CA 


The previous results are considered as a proof of the Euclidean's theory which we have 
studied in the preparatory stage. 


In the opposite figure : 

ABC is a right-angled triangle at B and BD LAC 
If AD = 4.5 cm. and DC = 8 cm. » 

find the values of : X and y 


— Solution , 


12 A ABC is right-angled at B » BD L AC 


^ ADBC ~ АВАС a BE=DE 

^ (BC? = AC x DC 2. (3X44) =12.5 x 8 = 100 

1 3X+4=10 &Х=2 

7 A ABC is right-angled at B ‚Вр АС 

~. AABD ~ ABCD 208 = BA 

2 (DB)? =DC x DA 2 (у –3)2=8 x 4.5 =36 

7 y-3=6 Ay-9 (The req.) 
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TRY TO SOLVE 


In the opposite figure : 


UNIT 


A ABC is right-angled at A » AD L BC Complete : 


4 8D. AD g BD. AD А 
AD. «e АЙ e 
dis _AD 
^ св CA 
€ D B 
6 (DAY = esere x 
fret xCA 
8 AD= CB 


S.S.S. similarity theorem 


If the side lengths of two triangles are in proportion » then the two triangles are similar. 


>Given | In AA ABC , DEF: 2B = ВС „СА 


DE EF FD 
»R.T.P. | A ABC ~ A DEF D 
» Const. | Take X EAB » where AX = DE 


Draw XY // BC and intersects 


емш, F E 
AC at Y 
»Proof | XY // BC 2 AABC ~ AAXY "corollary « 1 »" 
.AB BC CA Js = —" 
-AX = xy YA › `7 AX=DE construction 
«АВ _BC_CA @) 
DE XY ҮА 
x . AB =BC_ CA "given" (2) 
' DE “EF FD E d 


From (1) » (2) we deduce that : XY = EF , YA = FD 
and A AXY = A DEF "S.S.S. congruency theorem" 
<. A DEF ~ AAXY 


)VAABC-AAXY "proved" 


- ДАВС ~ A DEF (Q.E.D.) 


» Lesson Two 


| Remark 


For writing the two similar triangles in the same order of their corresponding vertices from 


the proportionality of their side lengths » we follow the following : 

Let the vertices of one of the two triangles be A » B and. c and GS of the other 
triangle be D , E and F and we have the proportion : DF EF "DE | __ 

We search for the vertices of the triangle which are opposite to the sides AC , AB 
and BC respectively which are B »C and A 

and we search for the vertices of the triangle which are opposite to the sides DF , EF 
and DE respectively which are E ; D and F » then: 


ABCA ~ АЕРЕ ог AABC~AFED :etc ... 


In the opposite figure : 
Prove that : 1 The two coloured triangles are similar. 
2 BD bisects Z ABE 


Solution 
„АВ В 4. BC. 16.4 AC. 12.4 
TRE ^ U TBD їз " DE 9$ 3 
.AB BC AC . 
“SE Ep pE  АСАВ ~ АрЕВ (Q.E.D. 1) 


From similarity : m (Z ABC) = m (Z EBD) 
5 BD bisects Z ABE (QED. 2) 


— — mp 


; ; ЖЄ AC AE, АВ CD 
ABCD is a quadrilateral , E Є AC 5 where "AD" ВЕ ЗАБ AC 
Prove that: 1 CD// BA 9 AD// BE 
Solution 


АС _ AE , AC _ AD 
АР BE " AE BE 

„АВ CD A XD Q) 
> "AE AC "AE AB > 

, AC _ AD CD B Á 

From (1) » (2) we get : АЙ БЕ VAB 
>. A DCA ~ А BAE we deduce from the similarity that 
m (Z ACD) =m (Z EAB) and they are alternative angles. 2 CD//BA (QED. 1) 


»m (Z CAD) 2 m (Z AEB) and they are alternative angles. 2 AD // BE (QED. 2) 


(1) 
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[ TRY TO SOLVE 
In the opposite figure : 


UNIT 


XYZL is a quadrilateral » in which : 
XY = 30 cm. » YZ = 36 cm. »ZL= 16 cm. 
> LX = 20 cm. and XZ = 24 ст. 

Prove that : A XYZ ~ ALXZ 


N Third case Ч 


S.A.S. similarity theorem 
If an angle of one triangle is congruent to an angle of another triangle and lengths of the 


sides including those angles are in proportion » then the triangles are similar. 


»Given | ZAsZDand = = == 


>R.T.P. | A ABC ~ A DHO 
» Const. | Let X C AB such that AX = DH 
and draw XY // BC and intersects AC at Y 


»Proof | XY // BC 2 AABC~AAXY "согоПагу" a) 


‚ AB АС 
АХ CY 


„АВАС 
' DH DO 

SAX = ОН "construction" 
AB АС 

"AX "DO 

7 AY = DO 

2 AAXY =A DHO "S.A.S. congruency theorem" 

<. AAXY ~ A DHO (2) 

| From (1) and (2) we get: A ABC ~ A DHO (Q.E.D.) 


"given" 


ABC is a triangle in which : AB = 6 cm. and BC = 9 cm. Let D be the midpoint of AB and 
H € BC such that BH =2 cm. 
Prove that: 1 A DBH ~ A CBA 


2 ADHC is a cyclic quadrilateral. 
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» Lesson Two 


— Sin j— —— — — —— " 


In A DBH and A CBA: 


Seer » 77 Z Bis common. 


7 A DBH ~ A CBA 


From the similarity of the two triangles » we get that : m (4 DHB) = m (Z A) 
577 Z DHB is an exterior angle of the quadrilateral ADHC 


~. The figure ADHC is a cyclic quadrilateral. 


(Q.E.D. 2) 


ABCD is a quadrilateral in which : m (4 B) = m (Z ACD) = 90° 


BC , CD _ BH 
and H € BC such that : GA BA 


Prove that: 1 AABH~AACD 


— Baiution, 
. CD. BH 


> m(Z B)2m(Z ACD) 

^ A ABH ~ A ACD 

and hence m (4 AHB) = m (4 ADC) 

‚`2 2 AHB is an exterior angle of AHCD 
7. AHCD is a cyclic quadrilateral. 

г. m (Z AHD) = m (Z ACD) 

2 m (Z AHD) = 90° 


TRY TO SOLVE 


2 m(Z AHD) = 90° 


E B 
(Q.E.D. 1) 


"drawn on AD and on the same side of it" 


(Q.E.D. 2) 


In the opposite figure : 
IFAD =3 cm. »DB=5cm. > 


AE =4cm. , EC 22cm. ВС = 12 ст. 


1 Prove that : A ADE ~ A АСВ 
2 Find the length of: DE 


c 12cm. B 


Lesson 


The relation 
between 
the areas of 
two similar 
polygons 


You know that the ratio between the perimeters of two similar polygons equals the ratio 
between the lengths of any two corresponding sides of them. 
* In this lesson you will learn the relation between the areas of two similar polygons. 


First, The ratio between the areas of the surfaces of two similar triangles 


NN 


The ratio between the areas of the surfaces of two similar triangles equals the square of the 
ratio between the lengths of any two corresponding sides of the two triangles. 


» Given | AABC ~ A DHO 
TheareaofAABC (AB (BC АС ү 
PRTB: EREA Dia РЕ =(fo) =(50) A 
» Const. | Draw AL L BC such that : ! 
AL N BC = {L} and DM L HO i 
such that DM N HO = {M} 3 
»Proof | < A ABC ~ A DHO : zo 
7 m(ZB)em(Z Н) апа AB = ВС = СА Q) 
In the two right-angled triangles ABL and DHM : ‘+ m (4 B) = т (4 H) 
2 ААВС -АОНМ 5 28 = 00 0) 
1 
‚ TheareaofAABC _ 2BCXAL _ вс AL e 
TheareaofADHO 1 нохрм НО DM ý 
2 
From (1) » (2) and (3) we get : 
The areaof AABC _ BC , BC_/(BC)*_/(AB\?_(CA\* 
The area of ADHO = HO * uu ne) =(®н) =(55) Он) 


= 
N 
o 


» Lesson Three 


| Remark ü 


From the proof of the previous theorem we can deduce that : 


The ratio between areas of two similar triangles equals the square of the ratio between two 
corresponding heights in them. 


—— — e, 
If the ratio between the areas of two similar triangles is ® s the perimeter of the smaller 
triangle is 60 cm. 
Find : The perimeter of the greater triangle. 


Solution „+ 
Let the two similar triangles be A ABC , A XYZ where AABC is the smaller 
у SERBS ra d „АВ. & 
“a(AXYZ) \XY/ 16 “xy 4 
. The perimeter of A ABC _ АВ _ 3 : 60 2/3 
'' The perimeter of ХҮ2 XY 4 77 The perimeter of A XYZ — 4 
7. The perimeter of A XYZ = $0 X 4 = 80 ст. (The req.) 


— — Em, 
ABC is a triangle of area 62.5 cm? Draw XY // BC to intersect AB at X and AC at Y 
IfAX: XBz2:3 
Find : The area of the figure XBCY 


« Solution 
In AABC: : XY // BC ^ AAXY ~ A ABC 
1 sty (ag , 2 (AAXY) (2)? 
" a(AABC) \ AB 77—625 5 


ла(дАХҮ) = E х 62.5 = 10 cm? 
~ The area of the figure XBCY = a (A ABC) - a (A AXY) 
= 62.5 — 10 = 52.5 cm? (The req.) 


— CTD 
ABC is a triangle in which: AB = AC » D EBC , DÉ BC and H ECB ; HÉCB 
such that m (Z BAH) = m (Z D) If the area of A ACD equals 4 times the area of A ABH 


»then prove that : DC = 2 AC 


5 
5 З 
> 
Solution , 2 
In A ABH and А DCA : 
" m(Z ВАН) = m(Z D) + 
D С B H 
and m (Z ABH) 2 m (Z DCA) "Supplementaries of two equal angles in measure" 
2 
2 AABH ~ АРСА г &(A ABH) _ ( AB 
a(A DCA) ( DC ) 
E 1(ABY П.В. A = 
«d-(Bc) "?-DC (DGCIAB 
s% AB=AC 25 DC=2AC (Q.E.D.) 


ABC is a triangle inscribed in a circle such that A = i 


Draw AD to be a tangent to the circle at A » to intersect BC at D 


Find : The area of A ACD : the area of A ABC 


Solution 


In AADC and A BDA: ` Z Dis common »m (Z CAD) = т (Z B) 


2. AADC ~ A BDA 
. The area of AADC _ pers ДЬ, 
7 Thearaof ABDA \BA/ — 25 


" The area of A ADC 2 
* The area of A АВС + The area of AADC 25 


2. 25 (The area of A ADC) = 9 (The area of A ABC) + 9 (The area of AADC) 


2. 16 (The area of A ADC) = 9 (The area of A ABC) 
The area of A ADC 9 


` The areaof AABC ^ 16 


TRY TO SOLVE 


The ratio between the perimeters of two similar triangles is 4 : 5 If the area of the greater 


(The req.) 


one is 150 cm? , find the area of the smaller triangle. 


= 
N 
œ 


» Lesson Three 


Remark a 


The ratio of the areas of the surfaces of two similar triangles equals the square of 
the ratio of the lengths of any two corresponding medians of the two triangles. 


In the opposite figure : 


If A ABC ~ A DEF > Lis the midpoint of BC , M is the midpoint of EF 


a(AABC) ( AL ү 
> then рве (БМ) y 
Proof : 
5 A ABC ~ A DEF 2-8 
‚г BC=2BL,EF=2EM 3, AB. 2BL 


DE~2EM F M Bc L B 

bei sv LBZZE (Because A ABC ~ A DEF) 

В хр . a(AABL) (АВ \?_/( AL \2 
AAABLCADEM /— Stan (DE) = (ane) а) 
„ААВ (aey о) 

` a(ADEF) \ DE © 

.. a(AABC) ( AL ү 

| From (1) »(2): +. Sper = (pui) 

Remark Q 

In the opposite figure : 


If A ABC ~ A DEF , AN bisects / A and intersects BC at N 
» DZ bisects Z D and intersects EF at Z 

a(AABC) | ( AN y A 
a (A DEF) DZ 
Proof : 
+s A ABC ~ A DEF 
у. m(Z BAC) = m (Z EDF) 
2 dm ВАС) - Т m (/ EDF) T чү, € wu » 
- m(Z BAN) =m (4 EDZ) 
:"m(ZB)zm(ZE) - AABN ~ A DEZ 
‚азе (Ah) (AE) 

a (A DEZ) DE DZ 

.. a(AABC) _ (AB? 

er EADEM ОРЕ) 


2 
From (1) ›(2): 2 eae = (bz) 


» then 
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| Remark U 


The ratio of the areas of two triangles having a common base equals the ratio of the 
two heights of the two triangles. 


UNIT 


In the opposite figure : D 

BC is a common base of AA ABC » DBC А 

A a(AABC) _ZBCXAX Ax k^ 
' a (A DBC)  lscxpy ~ DY 


| Notice that : It is not necessary that the two triangles are similar. 


Remark a 


The ratio of the areas of two triangles having a common height equals the ratio of 
the lengths of two bases of the two triangles. 
In the opposite figure : 


AX is a common height for AA ABC » ADE Y 
Ф 
"a(MADE Ipgxax DE Ё В 


D X 


Notice that : It is not necessary that the two triangles are similar. 


ABC is an inscribed triangle in a circle where AC > AB > D € BC » where AD- AB 5 
draw AN a tangent to the circle at A and cuts CBatN 


Prove that : BN : DC = (AN : (СА)? 


Solution 
І ы 
.. a(AABN) 2BNXAX gw i 
` a(ACDA)  ipncxax ~ DC 
>. AB=AD г. m (4 ABD) = m (4 ADB) 


<. m(Z ABN) = m (Z ADC) 
> AN is a tangent. 
-. m (Z BAN) = m (Z C) (drawn on AB) 


. a(AABN) _ (AN)? " 


^A AABN ~ A CDA ~“ a(ACDA) ^ (CA) 


г. From (1) and (2) : 2. BN: DC = (ANY : (CA)? (Q.E.D.) 


» Lesson Three 


_ SecondN The ratio between the areas of the surfaces of two similar polygons 


Fact 
| Any two similar polygons сап be divided into the same number of triangles » each is similar | 


to its corresponding опе. 


In the opposite figure : 

If the two polygons ABCDE and 
ABCDE are similar and from two 
corresponding vertices say C 

and C we draw CA » CE , CA 
and CE ; then each polygon will 


be divided into three triangles 
such that: А ABC ~ A ABC , A ACE ~ AACE and A ECD ~ A ECD 


Remarks 


* The previous fact is correct whatever the number of sides of the two similar polygons 


(having always the same number of sides) 


* If the number of sides of a polygon is n sides » then the number of the triangles that 
the polygon is divided by drawing the diagonals from one of its vertices = (n — 2) triangles 


The ratio between the areas of the surfaces of two similar polygons equals the square of 
the ratio between the lengths of any two corresponding sides of the polygons. 


»Given | The polygon ABCDE ~ the polygon ABCDE 


2 
»R.T,p, | 40e polygon ABCDE) _( AB ) 5 
a (the polygon ABCDE) AB 
» Const. | FromA;A » 
drawAC 5 AD > АС, AD 
á гі 
»Proof | -: The polygon ABCDE ~ The polygon ABCDE 


«<. They are divided into the same number of triangles each is similar 


to its corresponding one "fact" 


сә 


. лахо» ( BC y Е ыас), en усі гов y 
a(AABC) ‘BC a(AACD) ‘CD’ a(AADE) ‘DE 
..BC CD DE AB 


rol e crie "from similar polygons" 
BC CD DE AB 


‚ a(AABC) _ a(A ACD) ЖАББ) cq AB y 
a(AABC) a(AACD) a(AADE) ‘AB 
a (A ABC) + a (А ACD) + а (A ADE) =( AB y 


From proportion properties : 


a(AABG)+a(AACD)+a(AADE) “АВ 
, а (the polygon ABCDE) =( AB y QED) 
a (the polygon ABCDE) AB 93 


— CID 


The ratio between the perimeters of two similar polygons is 3 : 2 


If the sum of their areas is 195 cm? » then find the area of each. 


Solution , — ——— — —— 


—— 


*; The ratio between the perimeters is 3 : 2 
г. The ratio between the lengths of two corresponding sides is 3 : 2 


~. The ratio between their areas is 9 : 4 


Let the area of the first polygon be 9 X and the area of the second polygon be 4X 
“9X44 X= 195 5 13xz195 

0 = 15 

2. The area of the first polygon = 15 x 9 = 135 cm? 


> the area of the second polygon = 15 x 4 = 60 cm? (The req.) 


Prove that : 
If we construct on the sides of a right-angled triangle » three similar polygons such that the three 
sides of the triangle correspond to each other » then the area of the polygon constructed on the 


hypotenuse equals the sum of the areas of the two other polygons. 
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» Lesson Three 


Sie, — — — — 
* The polygon L~ the polygon M 
The area of L -(aBy. um D " 
`` TheareaofM V BC/ — (ggg t 
» 7 the polygon N ~ the polygon M " 
с 
The area of N „(дв ys (AC? ө) 
` The area of M BC (BO? Ыы 


2 2 
P . . TheareaofL theareaofN _ (AB) , (AC) 
Adding (1) and (2): 2. TheareaofM + theareaofM = (ВС)? (go 


The area of L+theareaofN _ (АВ)? + (АС)? E (вс)? 
P The area of M zi (BC? P (вс)? 


= 1 "Pythagoras" 
2. The area of L + the area of N = the area of M (Q.E.D.) 


ABCD , ABCD are two similar polygons » their diagonals intersect at М » N respectively. 


a (the polygon ABCD) _ (BM)? 
a (the polygon ABCD) (BN? 


Prove that : 


t Solution L 


* The two polygons are similar 


A Р 
А 
^ A ABC ~ A ABC and ме deduce that : m (4 1)=m(Z 2) Fi pu 


>A ABD ~ A ABD and we deduce that : m (4 3) =m (Z 4) 


ERES Е 
2 AABM ~ AABN E М B 


„ВМ AB 
"BN AB 
. а (ће polygon ABCD) _ (AB)? _ (BM)? 
a (the polygon ABCD) Е (AB)? (BN)? 


TRY TO SOLVE 


ABCD »ABCD are two similar polygons » X is the midpoint of BC + Y is the midpoint of BC 


(Q.E.D,) 


а (ће polygon ABCD) _ (Хр)? 


Prove that : rst = 
a (the polygon ABCD) (Үр)? 


Lesson 


Applications 
of similarity in 
the circle 


a In the opposite figure : 


АВ , CD are two intersecting chords at H 

We notice that : A HAC ~ A HDB 

because : m (Z AHC) 2 m (Z DHB) (V.O.A) 

»m(Z A) = m (Z D) (two inscribed angles subtended by the same arc CB) 


> From similarity , we deduce that : 


EE 2. HA x HB = HC x HD 


р, 


B 


[2 | In the opposite figure : 


| ABCD isa cyclic quadrilateral »ABM CD ={H} 
| We notice that : A HAC ~ A HDB 
because : m (Z HAC) = т (Z HDB) (properties of cyclic quadrilateral) 


> 4 His а common angle. 


> From similarity . we deduce that : 


НА HC 2 HA x HB = HC x HD 
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» Lesson Four 


If the two lines containing the 
two chords AB , CD of a circle 
intersect at the point E 


> then EA x EB = EC x ED 


AB and CD are two intersecting chords at Н in a circle. If AH = З cm. HB 22 cm. 5 


CD = 5.5 cm. » calculate the length of each of : CH , HD 


Solution 


Let CH = X cm. 


SHEN 
^ HD = (5.5 - X) ст. 
» AB , CD are two intersecting chords at H 


^ HA x HB = HC x HD n3x22X(55-23) g 
OSS SHA 9 S2x?-1x41220 

S (2X—3) (X-4) =0 x=3 or X=4 

^. СН = 4ст. S HD = 1.5 cm. 


TRY TO SOLVE 


In the opposite figure : / 
ABN CD={H} б 
"АН = 3 ст. HB 2 8 ст. 

»CH = (Х+ 1) em HD = (X - 1) em. " " 
Find the value of : X 


(The req.) 


In the opposite figure : 
ABCD ={H} , HB-2cm. 


»AB=7cm. „80-1 


Find the length of : НС 


C2 


Solution 
QI > ADE T 
"Hc^2 - HD=k » HC=2k wherek #0 
(s ABN CD ={H} ^. HD x HC - HB x HA 
2 кх2к=2х9=18 12K =18 
aks .К=3 or -3 (refused) 
2 HC=2x3=6cm. (The req.) 
[ TRY TO SOLVE 
In the opposite figure : 


YX ZL - (M] MX - 4cm. 
»>ML=S5cm. »LZ=7 ст. 
Find the length of: XY 


| Ветагк 


| In the opposite figure : 


| ABisa tangent to the circle at B D. 
| We notice that : А ABC ~ А ADB E 
This is because : m (Z ABC) 2 m (Z D) 
(tangency and inscribed angles subtended by BC) B À 
s Z Ais a common angle 
From similarity we deduce that : [Remember that | 
| ав = Ac AB is a mean proportion 
of AC ,Ар 


n (AB)? = AC x AD 


| If E is a point outside the circle , EA is a tangent P 


| to the circle at A » EC intersects it at D » C » then 


(EA)? = ED x EC É m ra 


» Lesson Four 


М is a point outside the circle » MC is a tangent to the circle at C » MA is a secant intersects 
itat A and B » where MA > MB If MC = 10 cm. AB = 15 ст. 
Find the length of : MB 


Solution ; 


Let MB = Xcm. 7. MA = (Х+ 15) cm. 
»vMCisa tangent to the circle s МА is a secant to it 

^ (MC)? = MB x MA 

^ (10)? = X (X + 15) = X?4+15X-100=0 
“. 00-5) (X +20) =0 >Х=5 


7 MB=5cm. 


[ TRY TO SOLVE 
In the opposite figure : 


AD is a secant to the circle at C »D 
»ABisa tangent to the circle at B 


Find the length of : CD 


Convers ofthe wellknown problem- 


If the two lines containing the two segments АВ and CD intersect at the point E 
(А >B «C »D and E are distinct points) and EA x EB = EC x ED » 
then the points A , B » C and D lie on a circle. 


MO 
In the opposite figures : e 
If EA x EB = EC x ED 

s then the points A » B »C and D 


lie on the same circle. 
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UNIT 


Example| 
— ETD, 
ABC is a triangle in which : AC =9 cm. BC = 12 cm. Let D€ AC , where AD =5 cm. 


Let E C BC , where BE = 3 Prove that : The figure ABED is a cyclic quadrilateral. 


EC 
Solution 
7 CD=AC-AD=9-5=4cm. 7 СО хСА=4х9=36 
1 ВЕ=3 СЕ > ВС =4 СЕ 
a СЕ= 1 ВС= 1 х12=3оп. .CExCB-3x12-36 
^ CD x CA=CE x CB 
2. The figure ABED is a cyclic quadrilateral. (Q.E.D.) 


[ TRY TO SOLVE 
In which of the following figures > do the points A , B , C and D lie on the same circle ? 


Fig. (2) 


If (EA) = EB x EC 
sthen EA isa tangent segment to the 


circle which passes througth the points 


As5BandC 


= 
Ww 
[::] 


» Lesson Four 


— — Gai ab, — —— 


Two intersecting circles at A and В »let C € BA and CÉAB let CD be a tangent to one of the 
two circles at D and CO intersects the other circle at H and O such that CO > CH 


Prove that : CD isa tangent to the circle passing through D » H and О 


Solution 


©: CB and CO intersect one of the two circles 9 В 


A САх CB = СН х CO (1) 


s% CDisa tangent to the other circle and CB intersects it. 1 
^ (CD)? = СА x CB (2) : 

From (1) and (2) » we get: (CD = CH x CO Ы 

2 CD is a tangent to the circle passing through D » Напа O (Q.E.D.) 


[ TRY TO SOLVE 
In the opposite figure : 


ABC is a right-angled triangle at B 
АВ = 4сп. BC 2 3em. CD = 1.8 cm. 


Prove that : 


BCisa tangent to the circle passing through the points A » B and D 


Unit Four 


The triangle 
proportionality theorems 


Unit Lessons 


Parallel lines and proportional parts. 


Talis’ theorem. 


Angle bisector and proportional parts. 


Follow : Angle bisector and proportional parts 
(Converse of theorem 3). 


Applications of proportionality in the circle. 


Learning outcomes 


By the end of this unit, the student should be able to : 


* Recognize and prove the theorem "If 
a line is drawn parallel to one side of 
a triangle and intersects the other two 
Sides , then it divides them into segments 
whose lengths are proportional" and its 
corollary and its converse. 


* Recognize and prove TALIS' general 
theorem and its special cases. 


* Solve problems and mathematical 
applications on Talis' general theorem 
and Talis' special theorem. 


* Recognize and prove the theorem "The 
bisector of the interior or exterior angle 
of a triangle at any vertex divides the 
opposite base ..." and its converse. 


* Find the length of each of the interior 
and the exterior bisectors of an angle of 
a triangle. 


* Recognize the fact "The bisectors of 
angles of a triangle are concurrent". 


* Find the power of a point with respect 
to a circle. 


* Deduce the measures of angles 
resulting from the intersection of the 
chords and the tangents in a circle. 


Preface 


Before we study unit 4 (the triangle proportionality theorems) 


It is useful and necessary to review the concepts of proportion and some of its properties 
which will be used in our study in this unit. 


sasbscodse f >... are proportional if Papa pe~ 
*a sb »c »d >... are in continued proportion ip£-b-t- T 


and in this case b is called the middle proportion for a and c » where b? =ac 
Also sc is called the middle proportion for b and d where c^ = b d 

elf a = T » where a »c are called the antecedents and b »d are called the consequents » then : 
1axd=bxc 


2 2 = 4 (the reciprocal of ratios are equal) 


342 b ( The antecedent of 1“ ratio _ The consequent of 1* ratio ) 
C 4 \ The antecedent of 2" ratio Тһе consequent of 2™ ratio 


antecedent + consequent ‚_ _ antecedent + consequent " 
4 àtblctd ( sequent of 15 ratio = quent of 204 ratio) 
b d consequent consequent 
t А епі j 
5 at b_c+d (Gee - consequent oti itio antecedent 4- consequ: of 27d ratio) 
a c antecedent antecedent 
e]f-& 2.2.8 - 
b d f 
»then 
= sum of antecedents E 
1 AtCHE+ = — one of the ratios ( — t — = one of the ratios) 
b+d+f+... sum of consequent 
2 Eatme tne x: сез = опе of the ratios 


» Where k » m »n are non zero real numbers 


Parallel 
lines and 
proportional 
parts 


| If a line is drawn parallel to one side of a triangle and intersects the other two sides then it 


divides them into segments whose lengths are proportional. 


»Given | ABC is a triangle , DE // BC 
>R.T.P, | AD. AE 


» Proof | -~ DE / BC 
| AABC~AADE "similarity postulate" 
s then 25 === 0) € 


;- D€AB,ECAC 


^ AB=AD + DB ,АС=АЕ + EC (2) 
AD-«DB  AE-«EC 
| From (1) » (2) we get: 45 =~ Ag - 
AD, DB AE, ЕС 
YET PAD AE 
DB р. EC 
I*4AD^l*aE 
| ,DB. EC 
ТАР” AE 
| From the properties of the proportion » we get : AD _ AE (Q.E.D.) 


“DB EC 


4 


Remark 


UNIT 


From the previous figure : 


„„ АР АЕ " " 
"SB EC "Theorem 

СА ADS = АВЕС ( review the proportion properties ) 
АВ _ AC 

"DB EC 


— Cem 


In each of the following figures : DE // BC Find the value of X 


1 A 2 3 at 


Solution 
DE// BC . AD _ AE 
1 - DE/B древе 
i-i X216 
Be AB _ AC 27 30 
9  DE// BC DB “ЕС ХЕ 
Ж°=9 Ne ot 5р: 
ИЕ DE// BC . AE_ AD 2 22 2665 
3 ~ DE// BC ЕТЕ Sees 
1X? 45X=36 2 X?745X-36=0 
= (X+9)(X-4)=0 4 X=—9 (refused) or X24 
( TRY TO SOLVE 


In each of the following figures : 
DE // BC ; find the numerical value of X 


» Lesson One 


If a straight line is drawn outside the triangle ABC parallel to one side of its sides »say ВС 


intersecting AB and AC at D and E respectively » as shown in the figures » then ёв =AC 


CE 
From the properties of the proportion à D F 
» we can deduce that : A XA 
AD_AE , AD_ AE Я 
АВ АС BD CE —S M é S 


In the opposite figure : 


AD // EB//FC , ACN DF ={G} 
»DE=7 cm. » EG =3 ст. 


:GC 26cm. ,АС = 16 cm. 


Find the length of each of : GF and GB 


AD // F - AG = PG 
16 _ 10 1 6x10 
"76 ^ GF AGE 16 =3.75cm 
GB _ GE 
> BE// AD бА GD 
3x1 
S5 2. GB 3216 -48 em. (The req.) 
TRY TO SOLVE 
In the opposite figure : 
DE// BC DCN BE- fA] 
»AE=3cm. 
»AB=6cm. 
and AD =2 cm. 
Find the length of AC 
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г of theorem VÀ j 


If a straight line intersects two sides of a triangle and divides them into segments whose 


UNIT 


lengths are proportional ; then it is parallel to the third side of the triangle. 


In the opposite figure : 


с == — A 
ABC is a triangle » DE intersects AB at D 
E D 
^C AD _ AE AD+DB _ AE+EC 
> AC at E and тв = gc > then a AE 
( antecedent + consequent _ antecedent + consequent ) 
because = 
antecedent antecedent с в 
‚ AB_ AC a i 
AD = AE » Z Ais common. 
г. A ABC ~ A ADE 


^. £ B = Z ADE and they are corresponding angles. 
~. DE// BC 


Remark | 


| Ifa straight line (say DE) is drawn outside the triangle ABC ; intersecting AB and AC at 


| D and E respectively 
АР _ АЕ DE// BC пз F 
and if 5B = ЕС > then DE // BC A x F 
In the opposite figures : pct 
| C B 
AD _ AE DE // BC 2 ` E N 
FDB” EC s then DE // BC É ET. a 


CExample|3) 


In the opposite figure : 
I DE//BF , Ар= 2 DB» AE=45cm.> ЕС=14ст. 


Prove that : DF // BC 


Solution 


Б 
Ш 
|o» 
J 
les} 
alè 
Ш 
ыі 


» Lesson One 


- DE// BF . AD. AE : S245) 
>. DE// BF ORT RE "PUER 

pug. ARAS АН = e AF _105_ 3 
2 ЕЕ= 29 =6 cm. -AF-4546-105cm i-i 

. AF_AD . DE/BC 
VASCBE 2 DF // BC (QED) 
TRY TO SOLVE 

In the opposite figure : 

a 2 Бы Е р 

РС П ВЕ = {А} Ар =2 ст. ,АЕ=3 ст. 3a 

» AB 2 9 cm. and AC 2 6 cm. E = 
Determine whether DE // ВС and why ? B 


— — CED 


In the opposite figure : 

ABCD is a quadrilateral » Y € BD YX is drawn 

such that YX // DA intersecting АВа х 

» YZ is drawn such that YZ // DC. intersecting BCatZ 
Prove that : XZ // AC 


Solution 
:v XY/ AD . BX _ BY 
InA ABD: ' XY // AD КБА BD (1) 
2e YZUCBR BZ. BY 
InABCD: -: YZ//CD BC BD (2) 
: „n BX BZ 
From (1) » (2) : BA ^ BC 
^ InAABC: XZ// AC (Q.E.D.) 
( TRY TO SOLVE 
Tn the opposite figure : 


ABCD is a quadrilateral » its diagonals AC and BD are drawn 
> XC AB such that AX 23cm. , XB = 42cm. , Y C AD 
such that AY = 2.5 cm. » YD = 3.5 cm. 

» draw XZ // BC to intersect AC at Z 

Provethat: 1 XY // BD 2 YZ//CD 


p Sem Yam 


е 
2 


Lesson 


Talis’ theorem 


Given several coplanar parallel lines and two transversals » then the lengths of the 


corresponding segments on the transversals are proportional. 


» Given 
» RT.P. 


» Const. 


» Proof 


zx 
re 
со 


In the above two figures : 
If L, // L, // L4 // Ly and M › M are two transversals » then AB = BC s2 ВЕ 
pA AB BC CD AC 


Tn the following the proof of the theorem 

L, // L, // L, // L, and M > М аге two transversals to them 
AB:BC:CD-AB:BC:CD 

Draw AF // М and intersects L,atE > 

L, at F ; BY // M and intersects Lat X »L,atY 
AA IJ EB » AE // AB 

2 AEBA isa parallelogram » then AE -AB 

Similarly: EF = BC » BX = B XY = CD 


» Lesson Two 


InA ACF: 
-- BE// CE . AB _ AE 
> ВЕ//СЕ “ВС ЕЕ 
> then AB. FS E T = 55 (exchange the means) (1) 
Similarly A BDY : .„, BC. BC BC =cD exchange the means) 2 
* сваре cp me e 
From (1) » (2) we get : 
AB. BC CD 
AB BC CD 
| 4 AB: BC:CD 2 AB: BC: CD (Q.E.D.) 
In the previous figure , notice that : 
AC _ АС АС _ AC BD _ BD | 
CD ар CB CB DA pA 
For example : 
In the opposite figure : 
If AE // BF // CX // DY 
such that AB = 24 ст. » BC = 16 cm. 
>» FX = 20 cm. , XY 235 ст. 
AB _ BC _ CD 24 _ 16 .CD 
then ep EX XY ЕР= 20 = 35 


_ 20x24 _ _ 16х35 
этеп ВЕ = 2 - 30cm. + Ср= 95 


In the opposite figure : 

L, // L; // L3 // Ly and 

M ,М are two transversals. 

Use the lengths shown to 

calculate the length of each of XY and CD 


Solution 
“Ly M La L I Ly and M М аге two transversals. — ABS CDL AC 
.14 CD 14421, 35 xv lx - А 
ey A =. 2 dE = 1.2 em. (First req.) 
»CD =24%35 25 gem, (Second req.) 


3 
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E 
ү! 

= 
In the opposite figure : 
If AE // BF // CZ // DN 


Find the numerical value of each of X and y 


(lengths are measured in centimetres) 


Solution 

+: AE // BF // CZ // DN and AB › EF are two transversals 
BoB agg t=} nAXS3X49 
“ X=9 ^ 8y-20=3y Л Sy=20 
“ya (The req.) 
[ TRY TO SOLVE 

In the opposite figure : S 

ABC is a triangle » "2 

AC // DE // XY > B3emX Б 9em A 


AD =9 cm. ; XB 23cm. ; BY =2 cm. EY - 4cm. 
Find : CE and DX 


N Two special cases 


1 Ifthe two lines M and M intersect at 


the point A and BB // СС 
АВ _ AB 
> then AC Ae Р 
and conversely if AB. AB s then BB // СС 
AC AG 


9 Talis' special theorem : 


If the lengths of the segments on the transversal are equal » then the lengths 


of the segments on any other transversal will be also equal. M M 

In the opposite figure : ER. A 

FL, Ly Ly Ly » ha B 

M and M are two transversals to them 154 u 

and if AB = BC = СР > then AB = BC = CD 1-5 " 
150 


» Lesson Two 


In the opposite figure : 


AD // BE // FC and AC ; DF are two 


transversals intersecting at G 


Use the shown lengths to calculate 


the length of each of GF GA 


Saito — — — ——— 
АР // BE// FC and АС DF are two transversals intersecting at G 
‚ СЕ _ GE _GD GE. э Hr 
'"GC GB GA "6 24 GA 
n бғ=52 275 ст. (First гед.) GAZ 24719 - gem, (Second req.) 


— — CTD 
In the opposite figure : 
AD // BE // CF ; DE = EF - FM , find the value of each of X and y 


(lengths are measured in centimetres) 
J A 
Meay-ay Соха) Pea 


Solution 
v AD// BE//CF »DE=EF=FM | .ABsBC-CM „Х?-2=Х+4 
AX*-x-6z20 ^ (X+2)(X-3)=0 2. X=-2orxX=3 
SatX2-2: +, BC=2cm. sat X=3: 2 BCz7 cm. 
> BC=CM «=. at BC=2 cm.: ^ 2y-2=2.:.y=2 
sat BC =7em.: . 2у-2=7 лу=4.5 (The req.) 
TRY TO SOLVE 
In the opposite figure : 
If XK = 6 cm. 


Find : The length of YK 


Lesson 


Angle 
bisector and 
proportional 
parts 


| The bisector of the interior or exterior angle of a triangle at any vertex divides the opposite 


| base of the triangle internally or externally into two parts » the ratio of their lengths is equal 
| to the ratio of the lengths of the other two sides of the triangle. 


Figure (1) 
» Given 


Figure (2) 
ABC is a triangle » AD bisects Z BAC internally in figure (1) 
and externally in figure (2) 
>RTP, | Вр - AB 
» Const. | Draw CE // AD and intersects BA at E 
> Proof | · AD bisects Z BAC 


» v CE// AD 


nues 
<. 4 1 = Z 4 (alternate angles) ‚ 4 32 Z 2 (corresponding angles) 
5721242 23224 2 AESAC 
>. CE// AD 
From (1) »(2): -. ED -AR 


(1) 

. BD _ AB 
“DC” AE 

AC 


(2) 
(Q.E.D.) 


» Lesson Three 


ABC is a triangle in which AB = 4 cm. » BC = 5 cm. » СА = б cm. s draw AD to bisect the 
angle A and intersects BCatD 
Find the length of each of : BD , DC 


Solution , 

* AD bi . BD _ BA ^ 
- AD bisects Z А ADC AC 
QBD.4.2 „BD .2 S Е 
"pE 6 3 "S-BD 3 > 3 
3 В0= 10-2 Вр 2.5 ВЮ = 10 

c D B 
2 BDz2cm. » DC25-2z3cm. (The req.) deme 


— CTD- 
ABC is a triangle in which AB = бст. » BC = 5 cm. , СА = 9 ст. » draw AE to bisect the 
exterior angle Z A and intersects BC at E 


Find the length of each of : BE.EC 


Solution 
1 AB < AC 5 AE bisects the exterior angle at A 


. СВ Bc , ВЕ = ВА .BE.6.2 
. БЄСВ,Е@ВС ECT AC Rez O73 
BE 


; 223 š = 
“TERE 3 «3 BE=10+2BE 


2. BE=10cm. EC = 10 + 5 = 15 cm. (The тед.) 


ABC is а triangle » Х is the midpoint of BC » XD bisects Z АХВ and intersects AB at D > 
XE bisects Z AXC and intersects AC at E. Prove that : DE // BC 


Solution , — — ———— — — 
In AAXB : с XD bisects Z AXB А 
, AD_ AX 
“DB XB 0 
i 7 XÉbi . AE. AX 2 
sin A AXC: с. XE bisects Z АХС ~ ECT XC (2) 


From (1) » (2) and noticing that : ХВ = XC 


, AD. AE Р -DE // BC 
^ DB^ EC -. In A ABC : DE // BC 


— Gap, — —— 
In the opposite figure : A 


ABC is a triangle » AD bisects Z A and intersects BC at D » where 


BD = 12 cm. »DC= 18 cm. »if the perimeter of A ABC = 80 cm. 


Find the length of each of: AC, AB C gem D pem B 
Solution 
RD bi .AB.BD 12.2 
In AABC : · AD bisects 2 A "AC DCT 3 


` the perimeter of A ABC = 80 ст. » BC = 12 + 18 = 30 cm. 
7. AB + AC = 80 - 30 = 50 cm. 


„ AB+AC_2+3 
du SBS 


,350.5 у" 3x50 
“4073 SAC A = 30 ст. 


^. AB = 50 – 30 = 20 cm. (The req.) 
[ TRY TO SOLVE 
In the opposite figure : d A 
ABCDisa quadrilateral in which : AB = 8 cm. x 
» AD = 12 cm. » AE bisects Z A and intersects BD at E 
» EF // BC and intersects DC at F » if DF = бст. D 
then find the length of : DC С 


(from the properties of the proportion) 


iz) 


EET 
aoe 


сї 


| Important Remarks 


i.e. lt The interior and exterior bisectors for any angle in the triangle are perpendicular 


И] In the opposite figure : 
If AD , AE are the bisectors of the angle A and 


the exterior angle of A ABC at A respectively 


BD. AB,BE.AB  . BD. BE 
DC AC'EC AC "DC EC 


г. The base BC is divided internally at D » externally at E by the same ratio (AB : AC) 
and we notice that : the two bisectors AD and AE are perpendicular. 


» then 


E CD B 


i.e. | m(Z DAE) = 90° 


» Lesson Three 


Q If AD bisects Z BAC and intersects BC at D s then D takes one of the following : 


А А А 
« D B s y а c D —b 
If AB» AC If AB = AC If AB « AC 
»then BD» DC »then BD = DC > then BD < DC 
i.e. | D is nearer to i.e. | D is equidistant i.e. | Dis nearer to 
C than to B | from each of B and C | B than to C 


Blir AE bisects the exterior angle of A ABC at A » where EÉ BC s then E takes one 


of the following cases : 


(DIf AB» AC > then BE>EC Ёе.| E EBC 


(2) If AB 2 AC 5 then AE // ВС E У 


i.e. | The exterior bisector of the vertex of 
isosceles triangle is paralleling to the base. é 


=! 


(S) If AB « AC > then BE<EC і.е. ECCB 


['Example[5] 
ABC is a triangle in which AB = 8 cm. › AC 2 6 cm. » BC =7 cm. » draw AD to bisect 


Z A and intersect BC at D » draw AE to bisect the exterior angle A and intersect BCatE 
Find the length of : DE 


Solution 

InAABC: 
‚ай — A 

7 AD bisects Z A » AE bisects the exterior angle A — Pe 

. Вр _ BE. ВА ;BD.BE.S8 4 E €D В 

ФС СЕ САС “e E 653 (1) -—1m—- 
BD + DE = E (from the properties of the proportion) 
BC.7 CIT ы, ~DC= 

Vb Ug "pc^3 2 DC=3 cm. 
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[ 1f AD bisects Z A in A ABC internally and intersects BCatD 


= 


o BE. _ 4 . BE-EC _4-3 6 4 i : 
From (1) : +. EC^ З сЕ ^3 (from the properties of the proportion) 
BE eh Nem 
"OR 3 CE LCS 
s. CB 221 em, - DE- DC + СЕ = 3 + 21 224 cm. (The req.) 


( TRY TO SOLVE 


In the opposite figure : : 

TE км Y 7o 

AX bisects / BAC » AY bisects Z CAE 
„АВ 27 cm. AC =3 cm. ВС= 5 em. Y C X, B 


Find the length of : XY 


N Finding the lengths of the interior and the exterior bisectors of an angle of a triangle 


» then AD =/ABxAC-BDxDC 


› Given | АВС isa triangle » AD bisects 2 BAC internally 
» ADNBC={D} 
»>R.T.P, | AD=ABxAC-BDxDC 


» Const. | Draw a circle passing through the vertices of A ABC 


and intersecting AD at E » draw BE 


» Proof «+ m(Z CAD) =m (Z EAB) (given) 
m(ZE)2m(Z С) (inscribed angles subtended by AB) 
; & AC _ AD 
г. AACD ~ A AEB + then SE AB 


<. AD x AE=AB x AC 


-. AD x (AD + DE) = AB x AC 


5 AD x DE- BD x DC 
2. (ADY = AB x AC -AD x DE 


2. (AD)? = AB x AC - BD x DC 


А AD =ABx AC- BD x DC (Q.E.D.) 


» Lesson Three 


ABC is a triangle in which : AB = 15 cm. » AC 2 9 cm. > AD bisects Z BAC and intersects ВС 
at D ;if DC = 6 cm. 
Find the length of : AD 


Ena , 
экы . BD _ВА ‚з, 
г AD bisects Z BAC “DE СА 8 у 
5 BD... iS DT = 
Sag D SBD-—— = 10 cm. ттт) в 
2 AD=ABxAC-BDx DC =115x9-10x6 =175 2 5*[3 cm. (The req.) 
Remark 
In the opposite figure : A 
If AE bisects Z BAC externally and intersects BC at E ^ | * 
»then AE ={BE x EC-ABxAC E С B 


In the opposite figure : 

ABC is a triangle in which AB = 8 cm. 

: BC 2 7 cm. AC 2 6 em. » AD bisects Z A externally. 
Find the value of each of : X » y 


ч J 
+: AD bi .BD.BA.8.4 
~ AD bisects Z A externally Ср А 6^3 
+ Т+у+2_4 = БӘ. 

UO y42 3 ^y42 3 
A3y2724y48 $5yz19 


-. DC z21 em. » Вр = 28 cm. 


‚г AD ={BDx CD-BAxAC -428x21-8x6 =1540 - 64/15 cm. 
Т х=6{15 (The req.) 


TRY TO SOLVE 


ABC is a triangle in which : AB = 27 ст. s AC = 15 cm. » draw AD to bisect / A and 
intersect BC at D 5 if BD = 18 cm. 
Find the length of : AD 
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Lesson і 


Follow : Angle 
bisector and 


proportional 
parts (Converse 
of theorem 3) 


of theorem NaN = — 


In the opposite two figures : 


* If D EBC (Fig. 1) 
BD _ BA / * 


such that : — = == 
LC DO AC Fig. (1) 


» then AD bisects Z BAC 
* IFD EBC , DE BC (Fig. 2) ^ 
BD BA 
DC AC r 
» then AD bisects the exterior angle of A ABC at A Fig. (2) 


such that : 


— CED, 
In the opposite figure : 


ABCD is a quadrilateral in which AB = 7.5 cm. 
»BC = 5 cm. СЮ = 4 cm. ;AD=6cm. 
» DE bisects Z ADC and intersects AC at E 


Prove that : BE bisects Z ABC 


75cm. 


Solution 
А . АЕ AD =' = Bt 
In AACD DE bisects Z ADC : EC DC 7472 
AB 75 3 , AE АВ 
Be OS 3 ТЕС BC 
-. ш А АВС: BE bisects Z ABC (Q.E.D.) 
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» Lesson Four 


— — Un —— —- 
ABC is an isosceles triangle in which AB = AC » D € BC , where BC = CD draw the 


bisector of the angle ABC to intersect AC at E » draw EF // BC and intersects AD at F 
Prove that : CF bisects Z ACD 


Solution n 

In А АВС: *: BE bisects Z ABC 
a s but AB =AC ; BC - CD (given) E 
. АЕ AC 1 
“EC Ср ш! ‚р жым. 
InAACD: 
ЖБББ „АЁ Ae 2 
;ЕРУСР Aie t 2) 

. » АЕ _ AC 
From (1) 5 (2): .. FD ^ CD 
^. In A ACD : CF bisects Z ACD (Q.E.D.) 


In the opposite figure : 

ABC is a right-angled triangle at A » AD 1 BC 
АВ = бст. AC 2 8cm. ›АБ=22 ст. 
Prove that : CE bisects / ACD 


Solution 
A ABC is right-angled at A ^. (BC = (AB)? + (АС)? = 36 + 64 = 100 
7. BC=10cm. 
> AD.L BC ^ ADAC ~ A ABC 
. DC _ AC .bDC.8 : 2. 
“САС BC “= 10 -. DC=64cm. 
#2 E . AB _ AD 
: ADBA ~ A ABC "CRT СА 
y 6 AD " е 2 = 2.52. 
"106778 А Ар =48ст. +. DE=48-24 =2f cm. 
е 8.2155 йи. 5 
“CY AB ab ED 22. E 
. AC. AE Ebi 
p= ED -. CE bisects Z ACD (Q.E.D.) 
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4 


[ TRY TO SOLVE 


UNIT 


ABCD is a quadrilateral in which AB = 20 cm. » AD = 6cm. s DC 29cm. .EC AB 
such that AE = 8 cm. » draw EX // BC to intersect AC at X 


Prove that : DX bisects Z ADC 


Fact 


| The bisectors of angles of a triangle are concurrent. 


In the opposite figure : 
АМ » BM and CM are concurrent 


at the point M 


In the opposite figure : 

ABC is a triangle in which AB = 6 cm. » AC = 4 cm. 
‚ВС =8 ст. , BM bisects Z ABC , AM bisects Z BAC 
Find the length of : AD f eae Р 


Solution 
АМ bisects Z BAC , BM bisects / ABC 

^. Mis the point of concurrence of the bisectors of angles of A ABC 
2 CM bisects Z ACB 

Б АРАС м. 1 
~ nAABC: 55 = св = 8^2 
EE oS 22 AR 
^$9-AD^2 ү 2AD=6-AD 


“ 3AD=6 - AD=2 cm. (The req.) 


( TRY TO SOLVE 
In the opposite figure : 
ABC is a triangle in which AB = 5 ст. 
»AC=55 cm. »BC=6em. 
‚ AD bisects Z BAC , CE bisects / ACB 


Find the length of : AF 


S 


әх ey 
as e 


Lesson 


Applications 
of 
proportionality 
in the circle 


Power of a point with respect to a circle 


Power of the point A with respect to the circle M in which the length of its radius is r » is 
the real number Py, (A) where Py (A) = (АМ)? -r° 


For example : 

In the opposite figure : 

If A is a point outside 

the circle M whose radius length equals 5 cm. 
» where МА = 7 cm. 

»then Py (A) = 77 - 52 224 


( Note Q 


We can determine the position of point A with respect to the circle M if : 


| ° Pu (A)>0 > then A lies outside the circle. | 
| ©Py(A)=0 ›ћепА lies on the circle. | 
Ру (A) <0 s then A lies inside the circle. 


WiNo/sst gi- o olak) pale [161 


I 


If M is a circle of diameter length 12 cm. » A is a point lies on its plane » determine the 
position of point A with respect to the circle M in each of the following cases ; then calculate 
its distance from the centre of the circle : 


1 Py (A)=13 9 Py, (A) = Zero З Py(A)=-11 
Solution > 
*' Length of circle diameter =12 ст. ~. r=6 cm. 
1 ov Py (A)=13>0 -. A lies outside the circle 
+ Ру (А) = (MAP -r° 7.13 = (MA)? - 36 
7. MA=7cm. 
9 + Py (A) = Zero 2. A lies on the circle ^ МА = бст. 
3 Py (А) = -11 «0 ~. A lies inside the circle 
э Ру (А) = (MAP -r° 2—11 = (MAY - 36 
^ МА = 5 ст. 
[ TRY TO SOLVE 


Determine the position of each of the points A » B and C with respect to the circle M 


whose radius length is 5 cm. if : 
1 Pí(A) 21 2 Py, (В) = Zero 3 Py (C)=-16 


Then calculate the distance of each point from the circle centre M 


“Note A 


If the point A lies outside the circle M 
э then Py, (A) = (AM)? - 2 
= (AM -r) (AM +r) 
| =AB x AC = (Ар)? 


| -. Length of the tangent drawn from A to circle М =| P(A) 


For example : In the opposite figure : 

If point A lies outside the circle M whose 

radius length is бст.» ADisa tangent to the circle at D 
If AB =4 cm. » we can find Py, (А) 


== » Lesson Five 


with one of the following methods : 
* Using the definition : Py, (A) = (AM) — P = (10? — (6? = 64 


* Using the previous note : Py, (A) = АВ x AC 24x 16 = 64 


From the previous » we can get : AD where AD 24| P4(A) = [64 =8 ст. 


Notice that м. 


In the opposite figure : 


If point A lies outside the circle » AC intersects the circle at B »C 


sthen Ру (A) Z AB x AC 


And this can be concluded from the previous note » where : 
Py (A) = (Ар)? s where AD isa tangent to the circle M at D 


+ (AD) = AB x AC г. Py (A) = AB x AC 


Note El 


If point A lies inside the circle M » then : 
Py, (A) = (AM? -r 

= (AM -r)(AM +r) 

=-(r- АМ) (АМ +r) =—AB x AC 


For example : In the opposite figure : 
If point A lies inside the circle M whose radius length is 7 cm. f x " 


c 
and lies at a distance of 4 cm. from the circle centre T. 


> then Py, (A) = -AB x AC =-3 x 11 =- 33 


Notice that s 


E 
In the opposite figure : 

If BC is a chord in the circle M » A C BC 

then Py, (A)=—AB x AC 


EX 
о 
[e 


And this could be concluded from the previous note as follows : 
Py (A) =-AD x AE (where DEisa diameter) 
»" AD x AE=AB x AC ^ Pu (A) 2 -AB x AC 


Summary of the previous as follows ; 


If A lies outside circle M › then : | If A lies inside circle M » then : 


| Ру (А) =АВ х АС =АВ xAC=(AD)? | P4(A)--AB x AC = -AB x AC 


Gp 


A circle of centre M and its radius length is 3 cm. » A is a point at a distance of 7 cm. 


from its centre » from A a straight line is drawn to intersect the circle at C sD » where CC AD 


sif CA = 5 cm. s calculate the length of the chord CD 


Solution 
Ру (A) = (AM)? - i = 49 - 9 = 40 Persa 
s% Py (A)=AC x AD 
7402 5x AD m 
7 AD=8cm. 
5 CDZAD-AC-8-5-3cm. (The req.) 


A circle M of radius length 7 cm. » A is a point at a distance of 5 ст. from its centre. 


The chord BC passes through point A » where AB = ЗАС 
Calculate: 1 The length of the chord BC 


9 The distance between BC and the centre of the circle. 


Solution 
Pu (A) = (AM)? -r?° = 25 - 49 = 24 
52 Py (A) =-АВ x AC 2 -24=-AB x AC 
<. 242 AB x AC 
sU AB=3AC 52423AC x AC 
8 = (АС)? ЛАС S8 - 2[2 cm. 
‚т AB=3AC ^ AB 2642 cm. 


2 BC 2 AC & AB 2 842 em. 
» let the distance between the chord BC and the centre of the circle be MD 


» where MD L BC 


‚> MD.L BC 2 Dis the midpoint of BC 
APQO)-(DM?-P--BDxDC ~ (DM)? -49 = -4ү2 x412 
у. (DM) 217 <. DM ={Й17 =4.1 cm. 

( TRY TO SOLVE 


» Lesson Five 


(First req.) 


(Second req.) 


The circle M has radius length 20 cm. » A is a point at a distance 16 cm. 


from the centre of the circle » the chord BC is drawn where AC BC ;AB =2 AC 


Calculate: 1 The length of the chord BC 


9 The distance between the chord BC and the centre of the circle. | 


| Important Note 


| The set of points which have the same power with respect to two distinct circles is 


called the principle axis of the two circles. 


| If Py (A) = Py (A) » then A lies on the principle axis of the two circles M and N | 


4 


For example : 


UNIT 


If P, (A) = Py (A) > Py, (B) = Py (B) 


»then AB is the principle axis of the two circles M and N 


Two circles M and N are intersecting at A and B »C ЄВА, СВА » draw CD to intersect 
the circle M at D and E » where CD =9 cm. , DE =7 em. » draw CF to touch 

the circle N at F 

1 Prove that : C lies on the principle axis of the two circles M and N 

9 I AB = 10 cm. » find the length of each of : AC 5 CF 

Solution 


' A lies on the circle M » A lies on the circle N 


Ру (A) = Py (A) = zero » 


Similarly : Py, (B) = Py (B) = zero 


^. AB is the principle axis for the two circles M and N 
+ CEAB 
^. C lies on the principle axis of the two circles M and N (First req.) 


Sv Py (C)=CD x CE=9 x 162144 


+ Pu (С) = СА x CB 7. 144 = СА (CA + 10) 
^ 144 = (СА)? + 10 СА ^ (СА) + 10 СА – 14420 
2. (СА – 8) (СА + 18) =0 г. СА=8 ст. 


» 7 C lies on the principle axis of the two circles М and № 
^ Py (C) 2 B4 (С) > Py (C) = (CF 
2 (CF) = 144 2 CF=12 cm (Second req.) 


» Lesson Five 


[N Secant ‚ tangent and measures of angles 


1 The measure of an angle formed by two chords that intersect inside a circle is 


equal to half the sum of the measures of the intercepted arcs. 
In the opposite figure : 

АВ , CD are two secants to the circle » where 

ABI CD = {8} »then 

m (/ AEC) = 1[m (AC) +m(BD)] 


For example If m (AC) = 50° › т (BD) = 170° 
+. т (4 AEC) = 4(50° + 170°) = 110° 


9 The measure of an angle formed by two secants drawn from a point outside a circle 


is equal to half the positive difference of the measures of the intercepted arcs. 


In the opposite figure : c 
АВ 5 CD are two secants to the circle » where p 
AB CD = {E} > then N a E 


m (4 E) = L[m (АС) - m ($D)] 
For example If m (AC) = 120° » m (BD) = 50° 
^ m E) = d 120 - 50°] = 35° 


= 
о 
м 


UNIT 


In each of the following figures 5 find the value of X : 


1 adi 9 LEN 
€ 


1 х= d (40° + 100°) = 70° 
О с. The measure of the circle = 360° » т (AC) +m (DB) = 70° + 140° = 210° 


<. m (AD) + m (BC) = 360° — 210° = 150° = X= 1 x 150° = 75° 
3 у (Х+80°)= 110° 2. X + 80° = 220° X= 140° 
4 x= (130° — 50°) = 40° 
5 100-559) = 42 15—55° = 84° s X= 139° 
6 4 (150° - x) =35° 2. 150° — Х = 70° 2 X= 80° 
( TRY TO SOLVE 


Find the value of X in each of the following : 


» Lesson Five 


Wel novn potion 


The measure of an angle formed by a secant and a tangent or two tangents drawn from 


a point outside a circle is equal to half the positive difference of the measures of the 
intercepted arcs. 


ME Intersection of a secant and a tangent to a circle 


» Given | AB is a tangent to the circle M at B + AD N the circle M = {C »D} 
*R.T.P. | m(ZA)=4[m (BD) - m (8C)] 

» Const. | Draw BC » BD 

»Proof | >. 2 BCD is an exterior angle of A ABC 
~<. m (4 BCD) = m (Z A) +m (Z ABC) 
-m(ZA)2m(ZBCD)-m(ZABC) » / BCD isan inscribed angle. 
т m (4 BCD) = +m (BD) 


572 Z ABC is a tangency angle. 
г. m ABC) = +m (BC) т (А) = 4m (BD)- т) (ВС) 


1 = (BD) -m(BC)] QED) 


OEN Intersection of two tangents to a circle 


» Given | AB , AC are two tangents to the circle M at B and C 
„ЕЛ.Р. | m(Z.A)= [т (ВХ©)-т (ВС)] 
» Const. | Draw BC 


»Proof | >. 4 BCD is an exterior angle of A ABC 
- m(Z BCD)2m(Z A) + m(Z B) <. m(ZA)2m(Z BCD) -m (4 B) 
577 © BCD is a tangency angle. - m (4 BCD) = im (BXC) 
577 2 Bisa tangency angle. 2 т(4 В) = Im (BC) 


.m(ZA)=4m(Bx@)-4m(BC) = 4[m(BxC)-m(BC)] QED) 
bs =3 2 73 ED. 


In the opposite figure : 


If ABisa tangent to the circle M at B » m (Z A) = 30° 
> AM is a secant to the circle at C and D » m (BD) = 3x 
Find the value of : X 


Trost (с о ols) раа |169 


- 
=4 

= 

Solution 

~ ABisa tangent to the circle M » AD is a secant to it. 

7 m A) = 4[m (8B) - m (8C)] ^ $ [m 60) - m (BC)] = 30° 
<. m (BD) -m (BC) = 60° (1) 
‚с CD is a diameter in the circle M ^m (BD) +m (BC) = 180° (2) 


Adding (1) 5 (2) we get that: 2m(BD)=240° +. m (BD) = 120° 
sv m(BD)=3X° +. 3.X°= 120° 1 X= 40° (The req.) 


Gp 


In the opposite figure : 

If AB and AC are two tangents to the circle M at B » C 

respectively » m (Z A) = y? (3X 107 

m (BC) minor = 140° т (BC) major = (3 X + 10)° 

Find the values of : X and y е 


т> А 


Solution 
77 The measure of the circle = 360° 


^m (BC) minor +m (BC) major = 360° 

^. 140° + (3 X + 10)? = 360° 543 X? + 150° = 360° 

®3Х°=210° „Х=70° 

^m (BC) major = (3 x 70° + 10°) = 220° aus AB and AC are two tangents to circle M 
om(ZA)= Tm (BC) major — m (BC) minor] 


Ау = 4 [220° — 140°] = 40° “y=40 (The req.) 
[ TRY TO SOLVE 
Using the givens in the figure , find the value of the symbol used in measurement : 
(2) 
o d E P oL ы 


Mathematics 


= 
[^ 
ш 
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and Trigonometry 


Algebra, relations and functions. 


Trigonometry. 


Unit One 


Algebra, relations — 
and functions. | 


* Pre-requirements on unit one. 


1 An introduction to complex numbers. 
= 2 Determining the types of roots of a quadratic equation. 
3 Relation between the two roots of the second degree equation 


and the coefficients of its terms. 
= 4 Forming the quadratic equation whose two roots are known. 
i 5 Sign of a function. 


Quadratic inequalities in one variable. 


it: Life applications on unit one. 


Pre-requirements 


on unit one 


С From the school book 


First tiple choice questions 


Choose the right answer from those given : 
( 1 ) The solution set of the equation : x?-1z0inRis -—— 


(a) © (b)1 (с) +1 (d) {1-1} 
( 2 ) The solution set of the equation : xX? -6X+9=0inRis зз 
(a) {-3} (b) {3} (c) 9 (à {9} 
( 3 ) The solution set of the equation : x?-X=0 in Ris 
(a){1>-1} {0} (c) {0 > 1} (d) 
( 4 ) The solution set of the equation : X7+ 3 X 2 0 in R” is + 
(9[0:-3] 2 (с) (0,3) (9 [-3] 
( 5 ) Number of roots of the equation : X?49-0inRis eee 
(a) 2 (b) 1 (c)3 (d) zero 


( 6 ) The necessary condition which makes the equation a X? +b X + c = 0 quadratic 


(а)а>0 (b)a<0 (с)а#0 (дуа 50 40 
( 7 ) The two quadratic equations : x2-3X+2=0and2X2-5X+2=0 have common 
solution is ---------- 


(а) X22 (b) X=1 (с) Х=-2 (х= 1 


— s] 


» Pre-requirements Qe 
s 


(8) If(y-4)?=36 » у<0 ,ћепу+4=-- 
(a)-2 (2 (c) 10 (d) 14 

( 9 ) If the curve of the quadratic function f cuts the X-axis at the two points (2 »0) » (—3 »0) 
» then the solution set of f (X) = 0 in Ris -- 
(a) {2 0} (b) {-3 0} (с) {-3 +2} (d) {2 ,-3)} 

(10) Which of the following statements could be right with respect to the curve of 
the function f : f (X) = X (a—X)? 


@ The curve intersects the X-axis at the two points (0 50) » (a »0) 
2 


@ The curve vertex is ( + x) 


@ The axis of symmetry of the curve is: X=a 
(a) © » Q only. (6) QD + G only. 
(c) ©) »@ only. (d) All the previous. 
(11) The curve of the quadratic function f : f (X) =- a X? +b Х + с is drawn on the 
cartesian coordinate and the vertex of the curve is (3 » 1) » the curve intersects the 
X-axis twice where a » b » c are constants which of the following could be a value of c ? 
(a)-8 (b)2 (c)3 (d)7 
(12) A rectangular piece of land whose dimensions are 6 » 9 metres. It's needed to double its 
area by increasing each dimension by the same length » then the increased 
length = зз m. 
(a) 3 (b) 5 (c) 7 (d9 ^J 


(13) If the opposite figure represents the curve of the function f 
» then the solution set of the equaiton f (X) = 0 in R 


(a) (3 »- 1] (b) [2 +8] 
(c) 8 (4) {0} 


(14) In the opposite figure : —— 989 ae 
The S.S. of the equation f (X) 20 in R 


(a) {0,-4} (b) {2 ,0)} 
(09 (d) {+2} 


(6) eei \/ (Guts) ell oaa, - jan nal [9] 


1 


(15) In the opposite figure : 
The S.S. of the equation f (X)=0 in È 


UNIT 


(а) {-3 51} (b) {-1 53} 
(с) [E153] (d) [-3 51] 


(16) The opposite figure represents the curve of the function 
fif O=ax*+bxX+e 
which of the following is true ? 
(а)а> 0 ,с>0 (b)a>05c<0 
(с)а<0 .с>0 (9) а<0 ,с<0 
p 


(17) In the opposite figure : 
If the volume of the cuboid = 40 cm? 


s then X = ++ ст. 
(a)7 (b) 6 (+ Dem. 
(c)5 (d)4 
(18) In the opposite figure : 
If the area of the rectangle = 78 cm? B 
s then the perimeter of the rectangle = cm. : |. | 
Dn (b) 58 UT des 
(c) 38 (d) 19 


ü Find in R the solution set of each of the following equations by using the general 


formula approximating the result to the nearest tenth : 


(1)х2-6х+1=0 (2) х2+3Х+5=0 
(3) 02 х2+3Х-4=0 (4) 693х265 =0 

3 n = ЖЫЙ 
(5)x-- 53 060525+525= 2 


(10] 


» Pre-requirements cm 
[s 


Find in R the solution set of each of the following equations algebraically » then check 


the answer graphically : 

(1)x?-2x-4=0 (Hint : draw graphically in the interval [- 2 , 4]) 
(2)35x-x?4220 (Hint : draw graphically in the interval [- 1 » 4]) 
(3)х2+3=0 (Hint : draw graphically in the interval [-3 , 3]) 


(4)-2x?-4x+1=0 


8 ОД If the sum of the whole consecutive numbers (1 + 2 + 3 +... +n) is given by the relation 
S= 2 (1 +n) » how many whole consecutive numbers starting from the number | and their 


sum equals : 


(1)78 (2)171 (3) 253 (4) 465 


Exercise 


An introduction E ч 
to complex 
numbers ' 


C] From the school book G Remember @Understand — OApply ə Higher Order Thinking Skills 


Е i - Test yourself 


ШИА Multiple choice questions 


Choose the correct answer from those given : 

* ( 1 ) Which of the following is an imaginary number ? 

(a) л ъүз (c)-5 (à)? 
8 (21? unus 

(а) –1 (i? (с) –і (d)1 
© (3) The simplest form of the imaginary number i** EES 

(a)i (b)- 1 (c)- i (d) 1 
ө (4)i79 2... 

(а) Т (b-1 (c)-i (d)i 
e(5 ye езй» 

(21 (6) -i (c)i (d)-1 
ө (6)125+1Ж—....... 

(a) 12* (b)-i (c) zero (d)2 
ө (7 pet енна 

(а) zero (b) 2i (c) - 2i (d)-i 
$(8)5i +411 =. 

(a) 9i (b)-9i (с)! (d)-i 


(12) 


(9) 1+і+і2 +3 +1 a 


» Exercise 1 Qua 

(d) 5 

(d) 1 

(d)i 

(d)4—-7i 

(d)3i-4 

(d)i-1 

(28 


(9)3-41 


(а)41+1 (b)-1 (c) 1 
(10) Ifn EZ » then i8"~3 = -e 
(a)i (b-i (c)-1 
(11) fn GZ 5 then i4" +4? — ......... 
(a) 1 (b)-1 (c)- i 
(12) The additive inverse of the complex number (4 — 7 i) is ---------- 
(а)4+71 (b-4-47i (c)-4—7i 
(13) The conjugate of the number (3 i — 4) is +--+- 
(a) 31+4 (6) -3i-4 (c)-3i+4 
(14) The conjugate of the number (i — i Үй өрк 
(а)1-1ї (b) L +i (sia 
(15) The conjugate of the number (— 8) is ---------- 
(a) 8i (b)-8i (c)-8 
(16) The conjugate of the number (2 + aieo 
(a)2+i (b) Qe iy! ()34i 
(17) 2x d-82 
(а)і (b)-2i (c) 4i 


(18) m 4-18 x 212 = ee 
(a 66 i 0) 616 ()- 6*6 


0192-9 x ue 

(a)i (b)-i (c)-1 
(20) CD (-4i) C 6i) = e 

(а) –101 (b) 241 (с) –241 
(21) t3 C2i (-31)2= -ve 


(а) – 721 (6) 721 (с) 72 
(22) 01 (3+21) + (2-51) = 
(а) 5+21 (6) 5-31 (c)3-Si 


(d)-4i 
(d) - 6^[6 i 
(d) 1 

(d) –24 
(d)— 72 


(d)54+3i 


(23) If X » y are real numbers and (2 + 5i) -(4-2i) = X+ y i s then X + yc 


(а) 9 (b-1 (1 


(d) 5 


$ (24) (12-517) (7-18) = 


(37) All of the following are imaginary numbers except ....-.....-.... 
| (а)ү-18 (b) i? (с) (2+21)* (d) (1 +É 
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(a)5-4i (b-544i (c) 54i (d-5-4i 
$ (25) 2- (1-2 i)+ (4-5i)-(1-3i) = --------- 
(a)4i (b)-5i (с)71 (d)4 
$ (26) (4-31) (443i) 8 
(а) 251 (b) 14 (c) 14 i (9) 25 
$ (27) If X » y are real numbers and (1 + i*) (1 -i)zX-«yi >then X+y =- 
(a) 4 (b)3 (с) 2 (d) 1 
1 (28) If X » y are real numbers and X + y i=i + 3-4 S then X+ y 2 
(a) 3 (b) 5 (с)3+21 (9) 51 
о (29) IEX e y ie TL where X y ER then Х+у= eM 
(a) zero (b)1 (c)-1 (d)2 
© (30) If 1223aiz4b-27i s then a+ bz ---------- 
(a) -9 (b) 12 (c) - 6 (d) 6 
© (31) If X sy are real numbers and 3 X -2y i2 (5-2 i? s then y— XS eee 
| (а)17 (b) -3 (c) 3 (d)21 -20i 
(32) The solution set of the equation : 9 X?+4=0 in the set of complex numbers is 
а {2} 22,2) 0{2} w {521,21} 


Х+уііѕ. T 
| (2)3-2i (b)3+2i (c)-3-2i (d)-342i 
(34) If X?-2 X £220 5 then X= -i 
(222i (b)2 +i (c)l+i (d) 142i 
'" (35) The multiplicative inverse of the number 5 d i УТАТ 
(a)-2+i (b)-2-i (c) 2-i (d)2 +i 
Фф (36) If Z, is the conjugate of the number Z, > then Zi Z, + (Zi + Zy) is ee 
(a) a real number. (b) an imaginary. 
(c) complex s not real. (d) undetermined. 


т (33) If X › y are real numbers and X-2i=3+ y i s then the conjugate of the number 


» Exercise 1 5 
° 


(38) All the following are not real numbers except --------------- 


(4-8 


5 (39)3+31+312+31 = -.....-.... 
(a) zero (b)3 


(а) (1+i)* 


| (40) 3 х3іхЗі2х3і =... 
(а) 81 (b) - 81 


(a) zero (b)-1 


Essay questions 


(1) а 2+1-9) 6-4) 
(3)(3-21)2+(3+21) 
сво (1+1) (1-41) 


(7) (1+2 12) (2+312+416) 


(o) P 
(c) 12 
(c) 811 


& (41) Ifa »b sc »dare four consecutive integers » then i* + b+ +1%= 


(с) 1 


a- 
(d)12i 


(d)-81i 


(d)i 


Find the result of each of the following in the simplest form : 


(2) 2-51)? 
(4)04)* 
(6)a@a-i” 


Put each of the following in the form (a + b i) where a and b are real numbers : 


4-5i я 42-31 
(WF (2)£10 5751 (3) 

344i (3 +2i) Q-i) m G*0-i) 
(4301521 у= с ——= ia 
(т)—! (8) 1+1+212+213 (932 341-8 

а+2р? 1-5i«3i?-3i? 3-1-18 


i3 Solve each of the following equations in the set of complex numbers : 


(1)3X7+12=0 


(3) х2-4Х+5=0 


| 


(2)4X?4 100-75 


(4)2Х?+6Х+5=0 


Find the values of X and у that satisfy each of the following equations where X апа у 


are real numbers : 
(1) 22 (2х-3) + (3у+1)і=7+101 


(3)3х+хі-2у+уі=5 
10 


(2)E3Q X-y) +(Х-2у)і=5+1 
(4) х?2-у2+(Х+у)і=41 


(6) -i) (Х+у1) =6-41 
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UNIT = 


13 _ 342i 
Ray 2 ar 


8 If X » y are two real numbers and X = 


» prove that : X and y are two conjugate numbers. 


2*i 
2-i 


Ora > b are two real numbers and a + b i = » prove that :a7+b?=1 
ә, 


Discover the error 


C Find the simplest form of the expression : (2 + 3 i)? (2—3 i) 
cy 


edis answer ) Variis answer) 


(2+31) (2+3 1) (2-31) 243i? (2-31) 
=(2+31) (44-912) =(4+912) (2-31) 


= (2+3 1) (4+9) =(4-9) (2-31) 
=13(2+31) =~§(2=3i) 
= 26+ 39i =-104+15i 


Which of the two answers is correct ? Why ? 


Choose the correct answer from those given : 


(1) IFL » M are the roots of a quadratic equations : X? + 1 =0 » then 12018 + M20!8 = 


pa nye ()-2 (d) 2018 
&(2)04i9» = .......... 
(а) (112020 (p) 21010 (c) 219191 (d) 12020 
; 4100 
$ (3) (11) =X+yi sthen (X y) m 
(a) (0 > 1) (b) (- 1 +0) (с) (0 —1) (d) (1 0) 


© (4) The conjugate of the number (2 + i ! is -+ 


(224i 2-1 (932 qo) 2H 

9 (5) Which of the following considering factorization of the expression : X? +4? 
(a) (X-2) (X 2) (b) (x+ 2) 
(c) (X-2 i (9) (X—2 i) (X+2i) 


» Exercise 1 a= 
° 


l ", р E + 
(6) i+? +P 4it+ 4 ilz 


(a)i (b)-1 (c) zero fap eere 
T (7) 0202) P) i5 «(il =... 
(a) 2 (b) 1 (c) zero (d) Nothing of the previous. 


# (8) Ifi™=i" , then which of the following is always correct ? 
(Dmzn 
(2) (m + n) is an even number 


© (n — m) is multiple of 4 


(a) D only. (b) Ф »@ only. 

(с) ©) » only. (d) All the previous. 
$(9)Ifa«b«0«c wherea »b »c are real numbers and b (c-a) + ab=2+3i 

s then be = e 

(a) 3 (b) -3 (c) 2 (d)- 5 
7 (10) Which of the following is true ? 

(a)2+31<3+4i (b3-4i«2-3i 

(е) 1+і>- 1-1 (9) Nothing of the previous. 


If 7i=(X+3 1) (y—i)—9 , find the values of the two real numbers X and y which satisfy 
the previous equation. 


EJ itx y > a and b are four real numbes x22 > у= tA and2 x-y=a+bi 


» prove that : 9a? 4 b?2 1 


(rif) fusi V (li) ааа, Haleg 


| Exercise 


Determining 
the types 
of roots of 
a quadratic 
equation 


СП From the school book @Remember @Uncderstand @Apply « Higher Order Thinking Skills 


ШЕ? Multiple choice questions 


Choose the correct answer from those given : 


* ( 1) The two roots of the equation : X27 -5X+ 11 =O are зз 
(а) two complex and non real roots. (b) two rational roots. 
(c) two different real roots. (d) two equal real roots. 
* (2) £3 The two roots of the equation : X (X — 2) = 5 are «+--+ 


(a) two complex and non real roots. (b) two equal real roots. 


(c) two different real roots. (d) 2 and zero. 

* (3) The two roots of the equation : X +2 = 6 arene 
(a) two equal real roots. (b) two complex and non real roots. 
(c) two different real roots. (d) two equal imaginary numbers. 


$ ( 4) The two roots of the equation : 6 X?219X-I5are - 
(a) two non real roots. (b) two equal real roots. 

(c) two different rational numbers. (d) two conjugate imaginary numbers. 

7 (5 ) Number of values of real X which satisfy the equation : 2 Х2-7Х=5ів oes 


(a) zero (b) 1 (c) 2 (d) 3 


$ (6 ) The discriminant of the equation : (X+2)2+5=0is —— 

(a) perfect square. (b) more than zero. 

(c) negative number. (d) irrational number. 

* (7 ) The quadratic equation : a? X? + 2 a b X+b?=0 where a E 5b ER wn 

(a) has two different real roots. (b) has two equal real roots. 

(c) hasn’t any real roots. (d) can’t determine the type of its two roots. 


* (8) The two roots of the equation : c X*+aX+b=0are two complex and non real roots 


(a)b?-4ac<0 (b)a?-4bc«0 
(o) c?-4ab«0 (d)b?-4ac»0 
1 (9 ) If the two roots of the equation : а X? b = 0 are two different real roots » then +++ 
(ajab>0 (b)a=0 (c)a>05b>0 (d)ab<0 
* (10) Ifa X?-b X e c 2 0 andac <0 «then the two roots of the equation аге -------.- 
(a) equal real. (b) different real. 
(c) conjugate complex. (d) rational. 


$ (ID Ifax?+bX+c=0isa quadratic equation » then which of the following inequalities 
does satisfy that the equation has two real roots ? 


(а) Ъ2 + 4ас>0 (b)b^-4ac«0 
(c)b?=5ac (d)b?-4ac<0 


* (12)Ifa X? b X-c 20 where a sb scare rational numbers »a = 0 and b^ —4ac 25 
> then the two roots of the equation are -.--.-..-. 


(a) equal real. (b) complex and non real. 
(c) conjugate complex. (d) different rational. 


q (13) If the two roots of the equation : X? — k X + 25 = 0 are equal real roots » then k = 


(a) 10 only. (b) — 10 only. (c) € 10 (9) +5 
| (14) If the two roots of the quadratic equation : k X^ 2 k X 4 3 = 0 are equal real roots 
s then К=з 
| (a) zero or 3 (b) +1 (c) zero only. (d) 3 only. 
(15) If the discriminant of the quadratic equation : 2X7+5X+4k=0 equal zero 
ə then Кз: 
(а) +14 (b) zero (с) + = (d) = 


ЕЗ 


UNIT == 
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L (16) If the two roots of the equation : X? — 4 X +k = 0 are real » then К Єз 


(а) [45=[ Hess (c) 4 sof (d) ]-= 54] 

^ (17) If the roots of the equation : X24 3 Х +К = 0 are different real 5 then К can not be +++ 
(9-1 (3 (c)2 (d) 1 

© (18) C2 If the roots of the equation : k Х?—8 X + 16 = 0 are two complex and non real 
s then vr 
(a)k>2 (b)k<2 kE ,10[ (d)k>1 

© (19) In the equation : 75 X? +7 k X+3=0 if k > 5 «then the two roots of the equation -=+ 
(a) equal real. (b) complex and non real. 
(c) different rational. (d) different real. 


© (20) If the graph of the quadratic function f : f (X) does not intersect the X-axis » then 
which of the following can be the rule of the function ? 


(а)2Х2+3Х-5 (6)-х2+5Х+1 
(с) 4х2-20 Х+ 25 (03x?-x42 


* (21) In the quadratic equation f (X) = 0 » if the discriminant is negative » then which of the 
following graphs is the graph of the function f (X) ? 


dere 


(a) (b) (c) (d) 


* (22) Each of the following figures represents the curve of the function f : 


Р(Х) =a X? +b X c which of these figures does have b-4acz0 


M x y у, 
x a ж% {2 x AY. x x 
d \ ; ! 


y y y y 


(a) (b) (c) (d) 


(23) If the curve of the quadratic equation f : f 


the X-axis > then m - 


(a)2 (b)3 


(24) The given figure represents the function f 
sthen (b? -4a c) x f (3) =. 


(a)3 (b)-1 
(c) -3 (d) zero 


(25) The roots of the equation : X? =k 2 has 
(a)k>2 (b) k«2 


ь Exercise 2 @ 
s 


(X) =X? -2 (m-2) X4 m? - 8 touches 


(c) 4 (d) 5 
:ifüOQosax?ebxec D 


distinct imaginary roots s then -------------. 
(c)kz4 (d)2«k«4 


(26) If the roots of the equation : X? +k X-- k? 2 0 are complex and not real 


sthen k €. 
@R-{0} (b) R-{0 51} 


(27) For the equation : X^ —3 X+ k 20 two unequal roots if k # 


(a) 9 (b)3 


(c) ]0 > of (à) ] - e» 50[ 


(c) i 


(28) The equation : х2 (2m-1)X+ т? = 0 has no real roots if m атг. 


Әр ө] 


(с) J4 sof (d) ]- »4[ 


(29) The roots of the equation : X! 4k =0 5 where k>0 are зс 


(a) conjugate complex and not real. 
(c) equal and real. 

(30) The equation : (X — 3) (X — 4)? =0 has 
(a) two unequal real roots. 


(c) two rational roots. 


(b) distinct real. 
(d) rational. 
(b) two equal real roots. 


(d) two non real complex roots. 


(31) The two roots of the equation : (a? + 1) Х2-2 а x+a*=0 


where a CIR — {0} аге -.............. 
(a) distinct and real. 


(c) equal and real. 


(b) complex and not real. 


(d) distinct rational. 


132) Ifa and b are real numbers »a # b , then the roots of the equation : 


(a-b) X^—5 (a+b) X-2 (a b) 20 are 
(a) real equal. 


(c) unequal real. 


(b) complex not real. 


(d) nothing of the previous. 


f 
$ 
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(33) The number of real distinct roots of the equation : X (X — a) = 2? in R where 
a ER- {0} equals ++--++- 
(a) 1 (b)2 (c)3 (d) zero 


rational roots if b? -Дас= 
(a) positive real number. (b) negative real number. 


! 
(34) а » b «c are rational numbers »а #0 • then the equation : a X7+bX+c=0 has 
(c) perfect square real number. (d) zero. 

[] 


(35) If the two roots of the equation : a X? +b X+ c 2 O are l 
» where € R then -+1 


2 


b? 
4ac 


(а)а=с (b)c=l (c)b=0 (d) =1 


* (36) If the roots of the equation a X? + b X + c = 0 where a> 0 are real and equal 


s then the roots of the equation a X^ + b X+ c+ 1 =0 are vv 
(a) real and equal. (b) real and different. 
(c) complex and not real. (d) rational. 


(37) The integer values of c which makes the equation Х?+3Х+с =0 has two real 


different roots and the equation : х2+3 Х+с+2 =0 has two complex and non real 
TOOLS аге зс 


(a) 20r3 (b)2orl (c)-20r-3 (d)-20r-l 


Essay questions 


Determine the type of the two roots of each of the following equations : 


cy 

(1902 х2-2Х+5=0 (2) 69 х2-10х+25=0 

(3)t1-X?*5x-30-0 (4) t3 (x-11)- x(x-6)20 
S x As & 

C (OST x : 


(7) E3 (X- 1) (X- 7) 22(X-3) (X- 4) 


Prove that : The two roots of the equation : 2 X? —3 X+2=0 are complex and not real » 


| then use the general formula to find those two roots. 


A 


› Exercise 2 @ 
° 


[3] If the two roots of each of the following quadratic equations are equal , then find the 
$ 


value of k : 

(1) X*-3x«2« 0 T 
(2) х2+(2к+3) x «K^ 20 «3» 
(3) @ х?+2(К-1)х+(2К+1)=0 » then find the two roots. «Os1slor4s-35-3» 
(4) EI X?-2kX+7k-6 X 4 9 20 , then find the two roots. «053530rl 454» 


п Find the values of the real number т that make the equation : 
EI 


(т 1) Х2-2 m Х+ m = 0 has no real roots. «тЄ]-=„,0[» 


8 Without solving any of the following equations » show which of them has two rational 
roots and which of them doesn’t have rational roots , then check your answer by 


solving the equation : 
(1)2x?-3x-2=0 (2)x?45x-5=0 


(3)2(X+3)+X(X-1)=9 


[6] C If Land M are two rational numbers ; then prove that the two roots of the equation : 


L X? (L- M) X- M =0 are rational numbers. 


ü Prove that the two roots of the equation : 


X ek X^kz lare always rational where К EQ 


aü Find the interval to which a belongs that makes the two roots of the equation : 


(а+ 2) X? - (2a 3) X + a— 1 = 0 real numbers. «ae[- 2 TD 


[9] Prove that for all real values of a and b , the roots of the equation : 


(X — a) (X—b) = 5 are real. 


D Prove that for all real values of a except (a = 2) the equation : 
[] 


(a—1) X2-a X+ 1 20 has two real and different roots. 
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ü Choose the correct answer from those given : 
$ ( 1 ) The two roots of the equation X? — 25 x 1 =0 ares- 
(a) real and rational. (b) not real. 


(c) real and equal. (d) real and irrational. 


$ (2)Ifax?+bx+c=0 » aER*, bER , cERand (b^ - 4ac) is non-positive » 


then the two roots of the equation are ---------- 

(a) equal. (b) not real. 

(c) complex and conjugate to each other. (d) real and different. 

$ (3)In which of the following quadratic equations the roots are conjugate complex ? 
(a) х2-4Х-5=0 (43 x2+5X-1=0 

(с) x2-3(2x «420 (03x?-47 x«5-0 


$ (4 ) If the roots of the equation X? — 242x +a=0 are conjugate complex 


s then a Geer 
(а) [-2 52] Oke 
(c) ]2 5 2 (a) [2 sel 


[2 | If a » b and c are real numbers : then prove that the two roots of the equation : 


E 


2 2,2 
X?42aX+a7=b? + с? are real. 


[3] Prove that the two roots of the equation : 


bti ifa ER 5 
DOTT + таге always not real if a ER XC {0 E a} 


| Exercise 


Relation between 
the two roots of 
the second degree 
equation and the 
coefficients of its 

terms Test yourself 


ШШ From the school book | € Remember @Understand ФАрру ə Higher Order Thinking Skills 


| FirstN iple choice ques! 


Choose the correct answer from those given : 


9 ( 1)The sum of the two roots of the equation : X? + 3 X- 1020 is =- 


(a) 10 (b) - 10 (c)3 (d)-3 
7 (2)The sum of the two roots of the equation : 5 Х?-3=0 js es 
(a) i (b) E (c) zero (d) i 
( 3 ) The product of the two roots of the equation : 2 x?-7x-620 equal vs. 
(a)-6 02 (3 (d)-3 
7 (4 ) The product of the two roots of the equation : 3 +2 X— i x?=0 equals сз 
(a) ES (b) 12 (c)— 12 (d) i 


9 (5 ) The product of the two roots of the equation : 3 X?-4- 0 multiplying by the sum of 
the two roots of the equation X 2 beide 


(a) 12 (b) -3 (c) -4 (d) 3 
ә (6 ) If the sum of the two roots of the equation :3 X^ +b X + 14=0 is =? s then b=-.-........ 
(2-7 (b)7 o4 (d)-14 
© (7 ) If the product of the two roots of the equation : (k- 2) X?-6 X 1220 is3 , 
then К=з 
(а) zero (b) 4 (c)6 (d) 38 


(E+) Лаа \/ (эдш) etl tau, - jun nl [25] 


> 
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| 
(8) I£M »(5- M) are the two roots of the equation : X? —k X+6=0 > then k = e 


[26 


(a)-5 (b)5 (c) 6 (d)- 8 


& (9) In the quadratic equation : b X^ +c X+a=0 sif the sum of the two roots equal the 


product of them » then c = 


(a) b (b)a (c)-b (d)-a 


j (10) If X 2— 1 is one of the two roots of the equation : X?^-k X- 6 20 5 then the sum of 


the two roots = +--+ 


(a)- 5 (b)6 (c)-6 (9) 5 


H (11) If (2 — i) is one of the roots of the equation : X? +bX+c=0 where b c ER 


s then (b $c) = ee 


(a) (4 +5) (b) (—4 »-5) (c) (4 »-5) (d)(-4 55) 

| (02) If L > M are the two roots of the equation : X^ — (k +2) X-3=0andL+M=0 
s then K = e 
(а) 2 (b) -3 (c)2 (d) 3 

(13) IfM TI the roots of the equation : a X^ +b X 12=0 > then a= ++ 

(a) 3 (b) 5 (c) 6 (d) 9 

Ф (14) lf(Lel «M 1) are the two roots of the equation : X? — 3 X 4 2 = 0 and L«M 
sthen „= 
(a) zero (b) 1 (c)2 (d) 3 


$ a8 IfL ‚М are the two roots of the equation : X? + X+ 1=0 sthen L+ M + LM = e 


(a) zero (b) I (c)-1 (d) 2 


| (16) If L > M are the two roots of the equation : Х2 —21 X420 >then EIS meeeee 


(a) 25 (b)5 (с)—5 (9 +5 


+ (17) If the two roots of the equation : X? +b Х+с= 0 are Land L s then b? + 4.¢ = 


(a) 0 (b) 4L? 8L (d) 8 L? 


* (18) The product of the roots of the equations : a X^ b Х+с=0 )bXx^-cxea-0 


апіс X? «aX 4b 20 equal НЫ (where a » b and c are non-zero real numbers) 


(a)abc (b)-1 (с) 1 (d) zero 


| (19) IFL > L? are the two roots of the equation : 2 X^ 4 b X4 5420 s then b = +--+ 


(а) – 12 (b)— 24 (с) 6 (9) 9 


> Exercise З ОЕ 
. 


} 2 
4 (20) If one of the roots of the equation : X^ — 5 X + n = 0 more than the other root byl 


s then n = «ee 
(a)2 (b) 2 or 3 (с)6 (8) 8 

# (21) If one of the roots of the equation : X? —3 X + c = 0) is twice the other root 
a then ¢ = ·-.-...... 
(а)-4 (b)-2 (02 aba 


7 (22) If one of the two roots of the equation : X? + k X 98 = 0 is twice the additive 
inverse of the other root 5 then k = --------- 
(a) + 14 (b) +7 (с) +8 (d) 49 

(23) 0 If one of the two roots of the equation : X? — (b — 3) X+ 5 =0 is the additive 
inverse of the other root » then b 


(а) – 5 (b) -3 (c)3 (d) 5 


is additive inverse of the other , then b = -------- 
(a) zero (b) 3 (c) 1 (d)-1 


(25) If one of the roots of the equation : (2 X + k)? — 12 X = 0 is the additive inverse of 
the other root »then k = ---------- 
(a) 3 (b) 2 (c) (d) 12 


d. 
2 
(26) 11 If one of the two roots of the equation : a X? -3 X +2 = 0) is the multiplicative 


| (24) If one of the two roots of the equation : X? —(b>-2b+ 1) X-9=0 
| inverse of the other 5 then а= 


DE: (b) + (©)2 (d)3 


(27) If one of the two roots of the equation : (k 3) X^—5 X - 2k = 8 is the multiplicative 
inverse of the other root » then the value of k = 
(a) 5 (b)3 (c)-5 (d)-3 


(28) If one of the roots of the equation : 3 x2. (k +2) X+k?+2k =O is the 
multiplicative inverse of the other s then k = ---.------ 
(a) -3or1 (b) -3or- 1 (c)3or- 1 (d)30r1 
+ (29) The opposite figure represents the curve of the function v y 


fOOsaX^-bXec 


s then b c2 
(a) zero (b)2 - З " 
(94 (9) 8 


UNIT == 
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| f 
* (30) The opposite figure represents the curve 
of the function f : РО)= х +кХ+п 


s then k +n = eer 
(a) 1 (b)- 1 

| (c) 7 (9)-7 

(31) The opposite figure represents the curve 

of the function f : f QQ sa X? « b X «c y 
and if L , M are the roots of the equation f (X) = 0 
» then which of the following is true ? x x 
(a) L+M>0;LM>0 (b) L+M>0;LM<0 
(c) L+M=0;LM>0 (d) L+M=0,LM<0 


$ (32) The opposite figure represents the curve of the function f : 
f(X)=X?-8X+k+1 


9 then k = «ee 
(а) - 14 (b) 14 
(c)8 (d)-8 


(33) If X 2 — 3 is one of the two roots of the equation : 2 X? +k X-320 sthen the other 
root equals +--+ 


(92 (b) — (c) (d)4 


ә 
728 


9 (34) If X 23 is one of the two roots of the equation : 2 x?~5X+k=0 , then the other 
root equals «e 


(a)3 (5-4 (с) = (4—3 


(35) If Xx=2 » X=—3are the two roots of the equation : 2X? +aX+b=0 
s then a + bz 


(а) -6 (b)- 1 (c) - 10 (d) 12 


© (36)If one of the roots of the equation : a X? +b X+c=0 is one «then the other root 


equals ---++----+----- 
(а) 2. (b) (c) P (d) —® 
c a a n 
(37) The roots sum of the equation : (X — a) (X — b) = € is eee 
| (arab (b) - (a +b) (c)a+bte (d)a4b-c 


» Exercise 3 ^om E 
= 


! ; x 
© (38) Products of the two roots of the equation : x + E EOS уен: 


(a) © (b)ac (c)ab (d) bc 
a 
T (39) IL > М are the roots of the equation : X^ + L X-- M 20 where M £0 s 
then E = ius 
M 
ot e oF @-2 


© (40) If the X-coordinate of the vertex of the curve of the function f : f (X)=aX?+bX+e 
equals 2 , then the sum of the two roots of the equation a Х?+ЬХ+с=0 equals ее 


(a)2 (b)-2 (c)4 (d)-4 


* (41) If the two roots of the equation : a X? +b X +c =0 are (m-n -— 1) >(n—m+ 2) 


@)-©=1 (5-1 (с)-©=-1 (à) 52-1 
a a a a 


% (42) If one of the two roots of the equation : (a — b) x2. (b—c) X + (с-а) = 0 is additive 
inverse of the other » then ae зоон 
(a) 1 (b)-1 (c) zero (d) 2 


Second * Essay questions 


Without solving the equation : find the sum and the product of the two roots of each 


of the following equations : 


(1) 693 х2=23 x-30 | (2) (4X+1) (Х+6) =(X-2) (3 X-4) 
Bo Ln _ 2 2 = 
(334x735 (4)(a-D X^-X-a^ X-14+a=0 


i2] CA If the product of the two roots of the equation : 3 X? +10 X- c 20 is d » find the value 


of c » then solve the equation in the set of complex numbers. «с=8.Х = огХ=-4» 


П If the sum of the two roots of the equation : 2 X? +b X—5 =0 is 3 » find the value of b 


»then solve the equation in the set of complex numbers. «b=35X= = orX=1» 


CA Find the other root of the equation ; then find the value of a in each of the 


following where a ER : 
( 1) If X=—1 is one of the two roots of the equation : X? 2 Х+а=0 «33-3» 
( 2) If (1 + i) is one of the two roots of the equation : X? -2 X c a- 0 «11:2» 


25] 
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a 1.1 Find the values of a ; b in each of the following equations ; if : 


(132 , 5 are the two roots of the equation : Х2 +a X+b=0 «a-2-73bz l0» 
(21—3 $7 are the two roots of the equation : a X? -b X-21 20 «azlsbzá» 
(31-105 i are the two roots of the equation : a X^ — X+ b 20 «az2:bz-3» 
(4 {зї »—[3 i are the two roots of the equation : Х?+аХ+Ь=0 «а=0,Ь=3» 


a Find the value of k in each of the following which makes : 

i 1) C3 One of the roots of the equation : X? + (k-1) Х- 3 = 0) 15 the additive inverse of 
the other roots. «l» 

(2) C2 One of the roots of the equation : 4 k X? +7 X+ k? +4 = 0 is the multiplicative 
inverse of the other. «2» 

! 3) One of the roots of the equation : 2 X +k? =5 Х+ 2 іѕ the multiplicative inverse of 


the other root. «t2» 


u Find the value of a which makes one of the two roots of the equation : X? - a X 21 20 
з, 


oe 
exceeds double the other root by one. «—9.5 or 10 » 


aü In the equation (k – 4) X? - (3 - k) X -3 = 0 ; find the value of k if : 


( 1) The sum of its two roots equals 5 
( 2) The product of its two roots equals — 3 
1.3 1 One of its two roots equals the additive inverse of the other root. 


1 4 ) One of its two roots equals the multiplicative inverse of the otherroot. « E 55 53,1» 


C] Find the value of k which makes опе of the two roots of the equation : 
ea 


2 X? -(k- 1) X+ (k? +2 k- 3) = 0 double the other root. «-35orl» 


C) Fina the value of a which makes one of the two roots of the equation : 
+ 


Х?-аХ+2 а—4 = 0 four times the other root. «100215 


If the sum of the two roots of the equation : (а – 2) x?-ax+b?=0 equals 3 and the 


| product of the roots is 5 » find the value of each of a +b «35x15» 


[39] 
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. 


@ Find the value of c which makes one of the two roots of ће equation : X^— 6 X+ с = 0 equals 


the square of the other root. «—27 or 8 » 


@ Find the value of a which makes one of the two roots of the equation : 4 Х2-аХ-3=0 


exceeds the additive inverse of the other root by 1 «4» 


@ Find the value of a which makes one of the two roots of the equation :2 X? a X - 320 


exceeds the multiplicative inverse of the other root by 1 « 


15) Find the value of c » if one of the two roots of the equation : X? — 10 X+ c = 0 is less by 2 


than the square of the other root. «=56 or 21 » 


16) If the ratio between the two roots of the equation : a X? +b X c 2 0 as the ratio2:3 5 
prove that : 25 ac = 6 b? 


(17) If the two roots of the equation : 8 X? b X +3 2 0 are positive and the ratio between 
them is 2 : 3 , find the value of b «10» 


Find the satisfying condition such that one of the two roots of the equation 
aX?’+bX+c=0: 


{ 1 ) Is double the other root. 


( 2) Exceeds the other root by 3 «9ac=2b' .4ac- b 9a » 


[19] Find the value of a which makes the sum of the two roots of the equation : 
X? — (a + 4) X + 3 a? = 0 equals the product of the two roots of the equation : 


2Х?-7ах+а?=0 «4or-2» 


E) Choose the correct answer from those given : 
$ (1) If (2 i) is one root of the equation: X? a X «b 20 


where coefficients of its terms are real numbers » then all of the following are true 


except e 


(a) the other root is (— 2 i) (b) sum of the two roots = zero 


(c) product of the two roots = — 4 (d) discriminant of the equation « 0 


z 
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$ (2) To evaluate the real values of b sc in the equation : X? +b Х+с= 0 » it is sufficient to 


have з. 
(a) real roots sum = 6 only. (b) one of the roots = (3 + i) only. 
(c) (a) » (b) together. (d) nothing of the previous. 


$ (3) If the opposite figure represents the curve of the function 


f:f QQ=ax*+bX+e T Ё#© = a: 
(a)3 (b) 5 
(c)7 (d) 10 


* (4)1fX, » Х are the roots of the equation : a X? +b X+c=OandX,<0<X, 


|X, |>|X.| » which of the following statements could be true ? 


(а)а<0 (b) be>0 (c)bc «0 (d)X,+X,>0 


2 Find the value of a which makes the two roots of the equation : 
E 


3 X2 - (2a— 1) X + (a— 4) = 0 are different in sign. «аЄ]-=+4[ 


[32] 


, Exercise 


| Test yourself | 
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Choose the correct answer from those given : 


| А A i à 
7 (1) The quadratic equation whose roots sum equals — 1 and their product equals – 3 is = 


(a) X?-x-3=0 (b) х2+х+3=0 
(с)х?-х+3=0 (9) Х2+х-3=0 
$ (2) The quadratic equation whose roots are — 2 53 is =- 
(а) (X € 2) (X 3) 20 (b) X?-4x «6-20 
(с) x?-x-6 (0) 4х2-2х+3=0 
$ (3) The quadratic equation whose roots are — 2 i and 2 i is ==- 
(a)X?=4i ()х2+4=0 (с) х2-4=0 (d)ix?+4=0 
* (4) The quadratic equation whose roots are + iand i les eee 


G)4x?-9-0 (b) 4X749=0 (0)4х2-4=0 — (d) 9X2 +4=0 


© (5) The quadratic equation whose roots are (1 — 5 i) and (1 +5 i) is ==- 
(a) X?-2x426-0 (b X?-«2Xx-2620 
(Qx?-2x-26-0 (d) X?42x426-0 


е (6)1IfL + M are the two roots of the equation: X? 4 X - 120 s then the value of 
expression : L' - AL I E 


(a) zero (b-4 (с)1 (4)-1 


(5:6) o fest V (уш) s-sit- Jan nal 
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$ (7) If Lis one of the roots of the equation : X? +4 X+7=0 


» then (L + 2)? = +--+ 
(a)- 11 (b) 11 (c) 3 (d)-3 
Т (8) If L , M are the two roots of the equation :X^-7 X4 3-0 » then the value of the 
expression : L'M«LMz sus 
(a) 7 (b) 3 (c) 10 (d) 21 
(9) If L » M are the two roots of the equation : X 7 X 4 3 =0 s then L? 4 M? = ss В 
(а) 7 (b) 43 (с) 58 (d) 79 
© (10) If L , M аге the two roots of ће equation : X? —8 X + c = and L? + M? = 40 
оед és ene 
(a) 8 (b) 10 (c) 12 (d) 14 
«© (11) IFL » M are the two roots of the equation : X? —7 X+9=0 where L>M 
s then L? — M3 e 
(a) 31 (b) 63 (с) 40713 (a) 97 
(12) If L » M are the two roots of the equation : X?-5X+7=0 then (М +1) +М= 
(а) 2 (6) 2 (с) 12 (d)7 
(13) IfL +M are the two roots of the equation : 3 Х2-8 X+2=0 T көнө. 
w4 ъз (o3  Е 


% (14) IF L » M are the two roots of the equation : X^ — 7 X 3 =0 » then the equation 
whose two roots аге (L + M) and L M is 


(a) X? - 10 X «2120 (b) X?« 10 X «2120 
(с) X? -21 X« 1020 (d) xX?-21 x- 1020 

(15) If L , М are the two roots of the equation : X? —5 X 4 3 =0 , then the equation 
whose two roots are 2 L > 2 M is ---------- 
(a)2X?-10X+6=0 (b) X?-10 x «1220 
()2X?-10x-620 (d) X? « 10x € 1220 

(16) If L „М are the two roots of the equation : 2 X2 —3 X —6 =0 «then the equation 


whose two roots are аам 
(а) X?-3x-6-0 (b4x?-6x-320 
(с) 16X7+6X-3=0 (d) 16 X?-6X-3=0 


[34] 


> Exercise 4 @ 
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$ (17) If L 5M are the two roots of the equation : X?—5 X & 7 - 0 » then the equation 


whose two roots are L^ and M? is —— . 
(а) X? 11 X 4920 (b) X2-11 X+49=0 
(с) x?-49 x« 11-20 (d) X?4 11 x-49-20 

(18) If L » M are the two roots of the equation : X? +5 X 6-0 , then the equation 
whose two roots аге (L — M) and (M – L) is -......... 
(a)x?+X+1=0 (b)X7+1=0 
(0X?-x«1-20 (9) x?-1=0 

(19) The quadratic equation in which each of its two roots more than the two roots of the 
equation : x?-3xX+2=0 by 2 is ------.-.- 
(a) X*-3X+2=0 (b х2+7х+12=0 
(с)х?-7х+12=0 (9) х2-7Х-12=0 


e 2 
9 (20) If > jy are the roots of the equation : 4 X343 X22 then the equation whose two 


roots аге L and M is +--+- 
(2)3 X7-8X 3-0 (b X?^-3x48-0 
()Xx?-3x-8-0 (3x^48x-320 


T (21) If L , L? are the roots of the equation : 2 X? +b X+ 54 20 s then —3 L?—b = -v-v 
(а) - 12 (b) -3 (c) - 51 (d) £3 


# (22) If L + M are the roots of the equation : 2 X? 3 X- 120 athen 4 L? + 6L = ees. 


(а) 0 (b) 1 (2 nh 
9 (23) The quadratic equation whose terms coefficients are real numbers and one of its roots 
is (3 - i) is азер» 
(a) X?-6x- 1020 (b)2X?46X410-0 
eps Sedet дей (d) х2+6х+10=0 


1 (24) If L, M are the roots of the equation : X? 4 X + 5 2 0 » then the equation whose 
roots are (4 L + 5) and (4 M +5) іѕ -......-....... 


(a) X? «16 X 42520 (b х2+6Х+25=0 


(с) x?-16x425-20 (d X?-6X425-0 


ЕЯ 
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1 @Remember @Uncerstand ФАрріу «% Higher Order Thinking Skills 


5 (25) If L 5M are the roots of the equation : X? + b X c =0 s then the equation whose 


roots, is ee MÁS 


L'M 
(a) X? »b Xc20 (b) X7+cX+b=0 
(c)cX*+bX+1=0 (d)cX?4+X+b=0 


© (26) I L-- 1 M + 1 are roots of the equation : X? 4 X 42-0 , then the quadratic 
equation whose roots are L » M is 
(a) Х2+5 Х+3=0 (b Х2+5 Х+5=0 
(c)X?+4X+3=0 (d) х2+6Х+7=0 

© (27) The absolute value of the difference between the two roots of the equation : 
X?-4X+42=0 equals ------------- 

(2 One (8 (48 


2.4 X 2 =0 s then the equation whose roots 


© (28) If L » M are roots of the equation : 
L?-4L+752M?-8M4+9is~ 


(а) X?- 10 X+25=0 (b) X2-25-0 
(c) X? 2520 (d)x?-7x-920 

| (29) If L „ M аге roots of the equation : X2-4 X4 5 20 , then the equation whose roots 
1? sA MAS is nies 
(9 X^-5X*4-0 ()5х2-4х+1=0 
(с) 2-6 Х+25=0 (d X245X44-0 


Essay questions 


Form the quadratic equation whose two roots are : 
. 


(1)£2-254 (2)757 (3)-7,0 
42022,3 EE t6) m 543 ,- 23 
(7) 74245 3-235 (8)E3-5i»5i (9)£11-3i»143i 
(10) £3 3-242i.34232i an cj 3.2231 a2) m=i -iti 


2 2 3 3 
(dd) a re —b 


a-b — at+ab+b7 


ÉD iF Land M are the two roots of the equation : X? -7 Х+5=0, 
7 then find the numerical value of each of the following expressions : 
1 


2 2 Sas 
(1)L2M+M2L Gurt 


(3)1-2(M-2 (4)(L+4) (M) «35313-5374 


» Exercise 4 um 
° 


Өт. and M are the two roots of the equation: Х2-4Х+2=0 , where L>M 
» find the numerical value of each of the following expressions : 


(1)L?4+M? (2)L-M (3) +M? 


(4)I?-4L47 (5)2M?-8M «I5 «125212 44055 11» 


0 If L and М are the two roots of the equation : X? —3 X — 5 =0 , then find ће equation 


whose roots are: L- 4 and M—4 «X «5x-120» 


a If L and M are the two roots of the equation : 2 X?— 5 X — 7 — 0 , then find the equation 


whose roots are : | - Land 1 - M «2X°+X-10=0» 


[5| If L and М are the two roots of the equation : X? —3 X — 4 =0 , ћеп find the equation 


1 1 2 
whos к= т «4X +3Х-1=0» 
hose roots are L and M X°4+3X 


If L and M are the roots of the equation : 2 X? — 5 X+ 1 =0 » then find the equation 


whose roots аге: 212 and 2 M? «2x!-21x 4220» 


[8 | CJ Find the quadratic equation in which each of the two roots exceeds one of the two 
е 


roots of the equation : Х2-7 Х-9=0 «X1-9x-120» 


a Form the quadratic equation in which each of its two roots equals half of its corresponding 


root of the equation : 4 X? — 12 X £720 «16X^-24X 4720» 


[10] Ш Find the quadratic equation in which each of its two roots equals the square of the 
LJ 


corresponding root of the equation : X?-- 3 X 5-0 «X^ -19 Xx 42520» 


N AIN AES AIREON TIORI AS E =0, 
е 


then form the quadratic equations whose two roots аге : E E n «2X5 «13X4220» 


e If L and M are the two roots of the equation : X? 2 X — 4 =0 5 find the equation whose 


roots are : L and «16Х?-12Х+1=0» 
E Mt 


[13] If L and M are ће two roots of the equation : 3 X? — 5 X 2 20 , form the equation 
* 


2 


2 2 ” 
| whose roots are : уам М. «I8X -35 Х+12=0» 
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If L and M are the two roots of the equation : 10 X? + 12 X— 1 =0 » form the equation 


whose roots аге: 2 Le 31. Mel «5X^-48X-3220» 


If L and M are the two roots of the equation : X?-3X-5 =0 , find the equation whose 


roots аге: 12 M and M? L «X^ 415 Х- 125=0» 


If L and M are the two roots of the equation : X? —3 X— 1 =0 » where L>M : form the 


equation whose roots are: 3L-2M ;:2L-3M «x?^-sqi3 x79 20» 


If L + 2 and M + 2 are the two roots of the equation : X? — 11 X +3 =0 , find the equation 


whose roots are : L4 M «Х?-7Х-15=0» 


If L +3 and M +3 are the two roots of the equation : X? — 5 X+ 11 20 , form the 


equation whose roots are : L^ M and M? L «X5 e5X412520» 


IL > ч are the two roots of the equation : X?^-3 X 4120 , form the equation whose 


roots are: LM—7 »L+M+3 «Xx^-3620» 


If Land M are the two roots of the equation : X —2 X — 5 =0 › form the equation whose 


48 —.8——48——£8-—£8.—£8———£8 


roots are: L^ M » M^ «L «X! -16X4 58-0» 


11 


If the difference between the two roots of the equation : 6 X^ —7 X+ 1 2 c is bd 


find the value of c «4» 


ЕП If the difference between the two roots of the equation : X? +k X+ 2 k = 0 equals twice 


the product of the two roots of the equation : X 243 X k 20 «then find the value of k 


find the value of a «l» 


^ 
8 
«О or A 
If L and M are the two roots of the equation : AX?-6X*a-20andL? - M92 7LM > 
à If L and M are the two roots of the equation : X?-4X-520 , where L» M , then form 


the equation whose roots are : L—7 52 M?+1 «Х?-Х-6=0» 


> Exercise4 Qo 
s 


Ba If L + 1 and M + 1 are the roots of the equation : 2+5 X +3 2 0 5 then find the 
е 


quadratic equation whose roots are : L and М 


Yousef's answer Amira’s answer 
(L+1)+(M+1)=-5 .L+M=-5 

“ L+M+2=-5 »>LM=3 

7 L+M=-7 “ (L+1)+(M#1) 

> (L+1)(M+1)=3 =L+M+2=-54+2=-3 

AS LM+(L+M)+1=3 > (L+1)(M+1) 

“ LM-74+1=3 =LM+(L+M)+1 

“ LM=9 =3-3+1=1 

2. The equation is: X7+7X+9=0 M 2. The equation is: X? 3 X+ 1 =0 | 


Which of the two answers is correct ? Why ? 


Choose the correct answer from those given : 


4 | 1 | The quadratic equation whose roots are the dimensions of a rectangle of area 15 cm? 


and its perimeter 26 cm. is + 


(a) X?-26 X 1520 (b) X^«26 x- 15-0 
(c) X^-13 x- 1520 (d)x?-13 x4 1520 
$ (2)1ға2+3а+1=0 5 b?+3b+1=0 where a s b are real different numbers 
еп +0. = була 
(а)2 (b) 7 (с)—5 (d) 11 


(3) fL « M are the roots of the quadratic equation : (X — a) (X — b) =k › then the 


quadratic equation whose roots are a and b is 


(a) (X-L) (X- M) 20 (6) (X-L) (X- M) 4k 20 


(с) (X- L) (X-M)=k (d) X -(L- M) X ek 20 


(39] 


. 


= 
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I 
$ (4) To form the quadratic equation whose roots 4 L » 4 M where L » M are real numbers 


it is sufficient to have --- 


(a) L- M = 5 only. (b) (L-- M +4)? + (LM – 3? = zero only. 


(с) (a) » (b) together. (d) nothing of the previous. 


4 | 5 ) Omar and Khaled are trying to solve a quadratic equation Omar miswrite the absolute 
term of the equation and he got the roots of the equation 3 » 4 » while Khaled 


miswrite the coefficient of X in the equation so he got the roots of the equation 2 , 3 


then the right roots of the equation are «+--+ 


(а)2 4 (b)-2 5-4 (c) 156 (d)-15-6 
4 (6 ) If the roots of the quadratic equation : X ? 4b X c = 0 are two consecutive odd 


numbers »then b? — 4 c = «= 
(а)—1 (b) 2 (c)3 (a) 4 
& |7 ) If the roots of the quadratic equation : X ? p X+c=0 аге two different integers and 


b »c are prime numbers which of the following statements could be right ? 


@ The difference between the equation roots is odd. 


@ b? - c is a prime number @b + с isa prime number 


(а) © only (b) Ф » Q only. (с) ©) . @ only. (4) All the previous. 
| (ВТ. > M are the roots of the equation : X? — (tan Ө) Х— 1 = 0апа12+ М2= 3 
where 0° < Ө < 90° , then Ө = +++ 

л л л л 
(a) ту bg (е) т (d) = 
(9) If L , L? are the roots of ће equation : X^ X 1 20 > then the equation which has 

the roots 1.2023 , [2924 jg us 

(а) X^-X4120 
(c)X?+X-1=0 


(bx?-x-120 
(à) x ^» x$-120 


[40] 


‚ Exercise 


Sign of 
a function 
Test yourself 
CJ From the school book Remember Understand  OApply ə Higher Order Thinking Skills 


| оргу Multiple choice questions 


Choose the correct answer from those given : 


* (1) The function f : f (X) =— 4 is negative in the interval =-=- 


(а) |= » 4[ only. (b) ]- 4 » 4[ only. 

(c) ee » eof (d) ]- 2 »2[ only. 
* ( 2) The function f : f (X) = 5 X-3 is positive at .-------.- 

(a) X» + x«i @x>t @x<3 
© (3) If f (X)=2 X—4 , then f is negative at X € --------- 

(a) [2 ,=[ (b) ]-  »2[ (о ]2 sf (d) | 2] 
© (4) The sign of the function f : f (X) = 6—2 X is non positive at +--+ 

(a) Х>3 (b) X<3 (6) X «3 (d) Xz3 


1 (5) The function f : f Q9 =3 – i X is non negative at ХЄ ---------- 

(a) ]- 56] (b) ]- e 56 (с) [6 ,=[ (d) ]6 ,=[ 
9 (6) If the function f : |-4 »3[ ——& R where f Q0 2 X 42 

s then f (X) is positive at X € ---------- 

Set ques ()-4:-2[ — «5]-2.3[ 


Qt) e Aui \/ (эд) ш east; - jun Ung 
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H (7 ) If the function f : ]- 5 »6[ —— R where f Q9 = X 3 
s then f (X) is negative at X € -~ 


()]-5.-3[ ]-=›-3[ (c) ]-3 >f (d) ]-3 ,6[ 
* (8) The function f : f (X) = c has a sign --------- always. 
(a) positive (b) negative 
(c) like the sign of X (d) like the sign of c 
+ (9 | The sign of the function f : f (X) =a X + b on R is the same as the sign of b if +-+- 
(a)a=b (b)a=0 (c)a>0 (d)a«0 
. (10) The function f : f (X) =a X? +b X + c has one sign on Rif 
(а) b-4ac»0 (6) 2 -4ас<0 
(с) в -4ас=0 (d) Ъ2-4ас>0 
* (il) If f (X)=3 X » then the sign of the function f is negative in the interval ---------- 
(а)]-=,3[ (Ы) J3 sf (о) ]-= «o[ (d) ]-3 > e[ 
* (12) The function f : f (X) = X? — 9 is negative at X Єз 
(a R-[-353] (Ы) ]-3,3[ (с) ]- 5» 5-9 (9) ]- e »-3[ 


* (13) The function f : f (X) = X? + 1 is positive at X € 
(a) JO cof only. (b) |! =[ only. (с) |= » Ц only. (d)R 
» (14) The function f : f (X) = X?^-6x49is positive in the interval =-= 


(a) ]0 .=[ (b) ]- e +3] (c) R- (3] (d): - {0} 
© (15) The interval in which the function f : f (X) =X?-5X+6is positive is зс 
| (а) [2 +3] (b R- {2,3} (c)R-[2 +3] (d) - ]2,3[ 
(16) If f (X) is positive at X € J-2 ,5[ » then f Q9 = v 
(а) X?-3 x - 10 0510—3x—Xx*? 
(c) X? 23 x 10 (d) 10-3 x- x? 


т ИТИ (0) = х2 +ЪХ+сіѕ negative at X € ]2 « 3[ only ; then the product of the two 
roots of the equation : X? + b X + c = 0 equal -+ 
(a)-6 (b) 6 (c) b (d)-c 

(18) The sign of the two functions f : f (X) = (X- 1) (X+ 2) and g : g Q0 2 - X249 
are both positive at X € .--.----:- 
(а) ]t »3[U ]-3 5-2 (b) ]- 2 -0[ 
(c) ]3 see U +» .- 3I (d) ]-3 53 


[42] 
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° 


[] (19) The sign of the two functions f and g where f (X) = X-2 5g (X)=4- x" 


are both negative in the interval з 


(a) ]2,=[ (b) ]- e .-2[ (с) ]-2 52 (d) ]- ›-2] 
* (20) Which of the following functions is positive for all values of X EIR? 
(а) #:Р00=х2+4 (Ы): РО) =3 
(с) Ў: Р(Х) = х2-2х+10 (9) All the previous. 
* (21) The function f : f (X) = 12 4 X- X? is not negative in the interval -=-= 
(a) ]-2 ,6[ (b) [-2 56] (c)R-]-256[ (4)]-=›=[ 
* (22) The function f : f (X) 2 — (X— 1) (X + 2) is positive in the interval .---------- 
(a) Ji »2[ (b) [-1 52] (о) +2 51[ (d) ]- 9» > so[ 


* (23) The opposite figure represents a first degree function of X 


First : The function is positive in 


the interval зө. 


(a) [2 5 f (6) Ji sf 
(©) b= 2l (à) Ja sf 
Second : The function is negative in 
the interval -++--++ 
@)]-=,2] (b) +252] wba йй 


© (24) The opposite figure represents a second degree function f of X 


First : f (X) S 0at X € з 


ай (н 
(е) [-1 3] (d) {35-1} 
Second : f (X) > 0at X € e 
(a) ]-1 53[ œ 153] 
(c)R-[-1 53] (OR 
Third : f (X) < 0 at X E ---------- 

| wH w13] (m-L1,3] @R 

(25) If (0) = (X - a. sthen f (a + 1) x f (a- Є... 
| ae ык" є©[-1,1] @]-1,1[ 
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4 (26) If the roots of the equation : f (X) = О are L » М where f is a quadratic function 
>L>M sthen f (L+1) x f (M—1) Ge 
(a) Jo ,=[ (b) ]- s 5 0[ ( [1:1] (4) {0} 
(27) If Lis a root of the function : f (X) = 0 where f Q0 2 a X 4 b 
sten f (L+ D x f(L2 1) € 
(a)R* (b) R (с) [71 5 1] (4) [-5 5] 
Ф (28) If the curve of the function f » where f is a linear function ; intersects the X-axis at 


(3 $0) which of the following statements is always true ? 


(a) f 0» f (3) (b f (4) <f (3) 
(с) f (2) x f (4) > f (3) (d) f (2) x f (4) < f 3) 

7 (29) The sign of function f : f (X) = (X — 3)? is non-negative on «+++ 
(а) {3} only. (b) |3 ,=[ only. (c) R (d) Ø 

© (30) Iff (X)=aX?+bX+c + а> 0 and the roots of the equation f (X) 20are-2 , 1 
» then the function f is non-positive at ХЄ.-..--..-..-.. 
(@){-251} ®2.,[ (о) [-2 +1] (4)&- [-2 » 1] 

© (31) The function f : f (X) = a? X? +c whereaz0 sc» 0 ћаѕа sign н alawys. 
(a) negative (b) positive (c) like the sign of X (d) like the sign of a 


(32) If the minimum value of a quadratic function y = f (X) is 3 » then the function is 


negative at ХЄ........-...... 
aR (b) Ø (c) {3} (9) ]3 | 


Essay questions 


Determine the sign of the functions which are defined by the following rules , then 


represent your answer on the number line : 


(1) £a f Q9 = (X-2) (X 4 3) (2) Qf (92 0 x-3* 
(31700=2х2+5х-7 (4) Qf 009=х2-8х+16 
(5) f 00)=2х2-3х+5 (6) f 00 =4х-7-х? 
(7)feos9-ax? (8) 07(00=2 х2 


» Ехегсіѕе 5 ИШ 
+ 


Я Draw the curve of the function f : f (0 22 Х2-3 Х+4 in [-1 23] 
ә 


From the graph » determine the sign of f in R 


Draw the curve of the function f : f (X) = – X?48x-15in [1 +7] From the graph » 
е 


determine the sign of f in R and the solution of the equation f (X) = 0 «{355}» 


(2 Draw the curve of the function f : f (X)=X ? _9 in the interval [= 35 4] 
? 


From the graph » determine the sign of f in that interval. 


Е Draw the curve of the function f : f (X) 5 X? 4 2 X «4 in [-3 55] 
ГЛ 


From the graph » determine the sign of f in that interval. 


ü Investigate the sign of each of the following functions : 
(UO [16] — eR where f 00 23- X 
(2) f: [2258] — eR where f (x) = X?-5 x-6 


о Determine the sign of the functions represented by the following figures : 
(1) (2) 


Chieu the sign of each of the two functions : f: f(X)=X-3 > g:g(9=X?-5X-6 
. 


and when the two functions are positive together. 


If f,(O=X-3 > fy) =5+4х-х? + determine the sign of each of f, » f, on the 
- 2 


number line and determine the intervals at which the two functions are negative together. 


If f Q0 = X? -5 X+6 and g (х) 2 2 X?—5 X — 18 » state the two functions f » g when 


they are positive together or negative together. 


LQ Prove that for all the values of k Є the two roots of the equation : 


LJ 
2 X? -k X k - 3 = 0 are real and different. 
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Barfoo=x+1 > g0921-x? 


UNIT 


» determine the interval at which the two functions are positive together. 


X=-1 makes f (X)=0 

f (X) is positive in the interval ]- 1 5 oof 
>X=+1>makes g (Х) = 0 sg (X) is 
positive in the interval |- 1 » 1[ » thus 


Х=- 1 makes f (X) Z0 
f (X) is positive in the interval ]- 1 5 =[ 
>X=+1 ,it makes g (X) 20 


g (X) is positive in the interval ]- 1 » 1[ 
the two functions are positive together thus the two functions are positive 


in the interval 


]-1 s [U]-1 ;1[=]-1 sf 


together in the interval 


]-1:8[n]-1:1[5]1- 1 51 


Which of the two answers is correct ? Represent each of the two functions graphically and 


check the correct answer. 


E Each of the following figures shows the graphical representation of a second degree 
' function in one variable. Study the sign of each function in R » then find the rule of 


each function : 


Exercise 


Quadratic 
inequalities 
in one 


variable 
Test yourself 


ШШ] From the school book € Remember Understand @Apply əə Higher Order Thinking Skills 


ШЕТУ iple choice questions 


Choose the correct answer from those given : 


7 (1) The solution set of the inequality : (X — 2) (X — 5) <0 in Ris «+. 


(а) {2,5} (b) 2,5 (с) [2 » 5] (à) R - [2 55] 
1 ( 2) The solution set of the inequality X543 x-4z0inRis зз 
(a){-451} ([-4›1] ()R-]-451[ (d)R-[-4 51] 


7 (3) The solution set of the inequality : 7 + X?-4 X «0 in R is - 
(а) ]-4 »7[ (bR-[-4.7] ©R 


© (4 ) The solution set of the inequality : 2 X 4 X^4 5» 0 in 


(a)R-[-253] ©) [-2 53] (c) ® 
Ў (5) The solution set of the inequality : X ?1926XinRis зз 

@]-353[ Ы ()R-[-3.3] (@)R-{3} 
© (6) The solution set of the inequality : 4 X— X?-4«0inRis ——— 

(a)R (b) R* (c)R (à) &- {2} 
Ф (7) The S.S. of the inequality (X— 1)! <0 in R is ------ 

(aR (b) Ø (c) {1} (d)R-{1} 
? (8) The solution set of the inequality : - X (X + 2) > 0 in Ris з 

(a){0>-2} (b)[-2-0] (с) ]- 2 ,0[ (à) [-2 52] 
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l ( 9 ) The solution set of the inequality : X (X — 1) > 0 in R is -------- 
(a) {0-1} (b) Jo 5 1[ c) [0,1] (d)R-[0 1] 
(10) The solution set of the inequality : X (X — 2) < 0 is ===- 
(a) {0 +2} (b) +2 52 (с) Jo »2[ (d) Ji »2[ 
(11) The solution set of the inequality : X? < 3 X is =-= 
| (a)R-[053] (6) [0.3] (с) Jo ,3[ (a) R—Jo 53 
(12) The solution set of the inequality : X 241<OinRis +. 
| (a) @ (b) R (c)[-1 51] (d)R-]-1,51[ 
(13) The solution set of the inequality : X74+9>0 in Ris 
(a) @ (b) (с) ]-3 »3[ (d)R-[-3 53] 
© (14) If f Q0 2 X? -6 X9 , then the solution set of the inequality : f (X) <0 in Ris з-с 
(a) IR (b) {3} ()R-]-35.3[ (@ [3:3] 
© (15) The solution set of the inequality : X? < 9 in RË is -+++ 
(a) [-3 3] (b)R-]-353[ (с)]0,3] (4) @ 
ў (16) The solution set of the inequality : X?» 16 in the interval [- 4 34] ds 
e[-4s4 — ()E-[-4»4] (00 (d) [-4 54} 


4 (17) Which of the following answers does not belong to the solution set of the inequality 
3X-5z4X-3? 

(a)-1 (b-2 (c) -3 (d)-5 
1 (18) If the opposite figure represents the function 
f:fQos2xl-2X-3 , еп the solution 

set of the inequality Xx?-2x-32z0inRis 

(a) +1 53[ (b) ]- e »2[ 

© J3 sf @ ]-= 3-1] U B +f 
4 (19) If the solution set in R of the inequality : a X?+bX+c>0is R > then 


(a)asbscGR* (b) а »c have the same sign 
(c)4ac» b? Ob -4ac ER 
(20) If the solution set of the inequality : a x? 4+bX+c<0isR-[L 5M] » then which of 
the following is wrong ? 
(a) The S.S. of the equation a X7+bX+c=0 in Ris [L4 M] 
()L+M= E 
(c)b^-4ac 
(d) The S.S. of the inequality a X^ - b X - c» 0 is [L » M] 


» Exercise 6 == 
є 


© (21) The solution set of the inequality : (X +5) (X — 1) = (X + 5) is == 


(a) [1 sf (6) [-5 52] (c)R-]-5 52 (R-]-5 .i[ 
& (22) ]|- 2  4[ is the solution set of the inequality : з 
(a)X?-8>2X (b)X?-2xs8 (0842X»x? ()x?-2xz8 


s (23) The number of integers belong to the solution set of the inequality (2 X + 1) (X 2) <0 


(a) zero (b) 1 (c) 2 (d)3 
© (24) f5x Xx 8 , then e 

(a) (X-5)(X-8)z0 (b (X-5) (X-8)>0 

(с) (X-5) (X-8) <0 (d) (x-5) (X-8) «0 


© (25) The values of X satisfy both: X?-2 X-3 «0 4 X-2 «0 are =e 


(a) +153 (b) ]- 1 52 (с) ]2 53 (à [-1 «3] 


© Fina in R the solution set of each of the following inequalities : 

(1) 0 X?^«2x-8»0 | (2) X?-5x-6«0 (3)4-3x-X?20 
(4) 2 х2-1=0 (5)4-х2<0 (6) CQ х2-4х+4>0 
(7)6x-x?-9«0 (8)х2-8х+16<0 |(9)-x?-10x-2520 
(10) £12x-x?«o 


a Find in R the solution set of each of the following inequalities : 


(1)X^2-5x«—-4 (2)£05X?412x244 
(3) M3xX?<11X+4 (4) M x?26x-9 
(5)3-2x2x? (6) 62 х2+5=1 
(7)—33—7 «2 (8)(X-2)29 
(9)£2(x-2?s-5 (10) Cà X (X4-2)-3«0 
D £D (X 3? < 10-3 (x 4 3) (12) 9 5-2x<x? 


Determine the sign of the function f : f (X) = X?— 5 X + 6 and from that find in R the 
solution set of the inequality : f (X) « 0 


Q Determine the sign of the function f : f (X)=2 X? +7 Х 15 and from that find in R the 


solution set of the inequality : 2 x747x<15 


(Vit) of usb \/ (рш) el boat; - Jan nal 
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a Determine the sign of the function f : f (X) = х?2+4 
е 


» then find in R the solution set of the inequality : f (X) < zero 


Draw the graph of the function f : f (X) =- X? +2 X+ 3 in the interval [- 2 5 4] + from 
cy 
the graph find in R : 


( 1 1 The solution set of the equality f (X) 20 \( 2 ) The solution set of the inequality f (X) « 0 
( 3) The solution set of the inequality f (X) > 0 


п LO Find in R the solution set of the inequality : (X + 1? <4 (2 X- 1? 


vO D <4(2x-17 
| X+1<2(2 Х- 1) by taking 
the square root to both sides 
у-4Х+Х+2+1<0 
“ -3X+3<0 
2. The equation related to 
the inequality is: 3 X 4 320 


“2: (X41) «4Qx-1? 

eX? 42X41<16X7- 16X44 

* 15Х?-18Х+3>0 

2. The equation related to the inequality 
is 3 (5 X-1)(X-1)=0 

-. The solution set={1 > +} 


<. The SS. is {1} * By investigating the sign of f where 
* By investigating the sign of f where ҒО) = 15 x?- 18 X43 
00) =-3Х+3 


х o о. 
fixi Mii ^. Jaade "ld 


-. The solution set = R — [i , 1] 


fux etaim 


2. The solution set = ]1 soo| 


Which of the two answers is correct ? 


Choose the correct answer from those given : 
& (1)IffO9=X?-7X+12 , XER > then all the following are true except === 


(a) solution set of the equation f (X) 20 is {3 » 4} 
(b) solution set of the inequality f (X) > 0 is R- [3 +4] 


(c) solution set of the inequality f (X) < 0 is ]3 »4[ 
(d) f CO is positive in the interval R- ]3 + 4[ 


» Exercise 6 g 


4 | 2 ) The sum of integers belong to the solution set of the inequality 
(0x-9)0 x-1) бн е»: 
| )-1 (b) 1 (02 (3 

1 3) The solution set of the inequality (X + 3) <4 (X+ 1)? in R is «+--+ 

«]-s[ omrR-]Sal ol] @r-[>1] 

Фф (4) TfL » M are the roots of the equation : aX? +b Х+с= 0 where a>0 5L<M 5 then 
the solution set of the inequality a X? 4 b X+ c <0 in R is ~- 
а]-=,[ — (b) JL» M[ (c) ЈМ ,=[ (DR-[L >M] 
? (5 ) If the discriminant of the equation : a X? + b X + c =0 is negative » then the solution 
set of the inequality a X? + b X+ c < 0 where a < 0 in R is ===- 


(а) R (b 2 (c) R* (d) R 

^ (6) If L 5M are the two roots of the equation : 2 X? + (K-2) X5 2 0and- 1 «Le M > 
then зе 
(a-1«k«0  (bk»6 (Ok«-1 (d)-l«k«6 


(7 ) If each one of the two roots of a quadratic equation : X 2 k X-- k? - k 5 = 0) is 
| less than 5 » then КЄ 
(a) [4 +5] €) [4 sf (о) Le »4[ (d) & — [4 55] 
(8 ) If the two roots of the quadratic equation : X^ — k X + 1 = 0 are not real » then ------.-. 
(а) k EZ (b) -2«k«2 (c)k>2 (d)k«-2 
( 9 ) If the solution set of the inequality : X?—4 < X + k is [-2 53] » then k = -++ 
(a) 6 (b) 1 (c) 2 (d) 10 
(10) If the solution set of the inequality : X? — 10 < b X is ]- 2 »5[ , ћепь= 
| (a) - 10 (b-2 (c) 3 (9) 5 
(11) If one of the roots of ће equation: Х2-ЬХ+3=0 belongs to the interval ]1 »2[ 
s then b € ----.---.. 
(a) ]1 »2[ () L= s 3[ (© J34 -4[ @r-]3t .4[ 
(12) If S, is the solution set of the inequality : X?-X-2 «0 and S, is the solution set of 
the inequality : X? 4 X — 2 «0 , then S, NS) 2 


(a) @ (b) [- 2 52] (с) [71 1] (à R-]-1 »1[ 
% (13) If L » M are the roots of the equation :a Х2 a X & a4 2- 0 and2 € ]L . M[ 

s then a Gee 

(a) [1 2] OR el^ wo] 


Фф (14) If the two roots of the quadratic equation : 4 X^ — 2 X + т = 0 belong to the interval 
]- 1 5 1[ еп 
l 


(a)O<sm<2 (-6«m«g (c)-2<ms 


l @-6<m<-2 


(51 | 


1] From the school book 


@a diver starts jumping from a platform of height 10 metres 
above water surface. If the height of the diver above water 
surface “S” metres is determined by the relation : 
5=-4912+3.5 1+ 10 » where "t" is the time in seconds. 
After how many seconds the diver will reach the water surface ? 


ae C3 The dimensions of a rectangular piece of land are 6 and 9 metres : it is required to 
double its area by increasing each of its dimensions with the same magnitude. Find the 
additional magnitude. « 3 metres » 


2 Population of Egypt in 2013 is estimated by the relation : Z = п ?.12n491; 
where (n) is the number of years and (Z) is the population in millions : 

( 1 ) What is the population in 2013 ? 1 2 ) Estimate the population іп 2023 

( 3 ) Estimate the number of years at which the population will be 334 million. 


« 91 million • 203 million + 15 years i.e. in 2028 » 


ü () Find the total electric current intensity passing through two resistances connected in 
parallel in a closed circuit » if the current intensity in the first resistance is (4 — 2 i) 


ampere and the second resistance is e*3p ampere (given that the total current intensity 
P 2+1 EB 


equals the sum of the two current intensities which passes through the two resistances). 


« (7—2 i) ampere » 


О If the electric current intensity passing in two resistances connected on parallel in 
a closed circuit equals 6 + 4 i ampere » and the current intensity passing in one of them 
equals P s then find the current intensity passing in the other resistance. 


Ü « (23i) ampere » 
(4 The production of a gold mine from 1990 to 2010 estimated in determined ounce was 
determined by the function f : f (n) = 12 1? — 96 n + 480 where ‘n’ is the number of years 
and f (n) is the production of gold. 

( 1 ) Investigate the sign of the production function f 


(2 ) Find the production of the gold mine (in thousand ounce) in each of the two years 
1990 – 2005 


(3 ) In which year » ће production of the gold was 2016 thousand ounce ? 


« 480 thousands ounces « 1740 thousands ounces » 2006 » 


Unit Two 


Trigonometry. / 


Directed angle. 


Systems of measuring angle (Degree measure - radian measure). 


Trigonometric functions. 


Related angles. 


Graphing trigonometric functions. 


Finding the measure of an angle given 


the value of one of its trigonometric ratios. 


init : Life applications on unit two. 


Exercise ш 


LI р 


Directed 


CÀ From the school book G Remember Understand @Apply ə Higher Order Thinking Skills 


Choose the correct answer from those given : 

* ( | ) The ordered pair ( OB OC ) represents the directed angle -+--+ 

(а) 2 OBC (b) 4 BOC (с) 4 BCO (d) Z OCB 
(a) (BA » BC) 


ай 
А 
= А 
(с) d 
B A ra 


$ (3) If @ is the smallest positive measure of a directed angle » then its negative measure 


$ (2 ) Which of the angles is not the directed Z АВС? 


(b) 
B 
(d) 
B 


(a)-8 (b) Ө — 180° (c) Ө — 360° (9) 360°- 6 


© (4) If, is the positive measure of a directed angle and 6, is the negative measure of the 
same directed angle » then 0, — 8, mesa 
(a) zero (b) +360 (c) 360 (d) – 360 


» Exercise 7 2! 
. 


* (8 ) If O is the directed angle » then the sum of its positive and negative measure --. 
(where Ө is not zero angle) 


(a) equal 360° (b) more than 360° (с) Є] 360° 5360°[ (4) Є]0 , 360° 
i 6 ) CO In the opposite figure : 


Which one of the following ordered pairs expresses 
a directed angle in its standard position ? 


(a) (CA CD) (b) (OE ,0А) 
(c) (OB . OG) (d) (OA .OB) 


(7 ) If the directed angle is in standard position » which of the following is correct ? 
© its vertex is the origin. 
Q) its initial side coincides the positive X-axis. 
(3) its measure is positive. 
(a) CD only (b) D » Q only (с) Ф »@ only (d) All the previous. 


(8 ) It is said that the directed angles in the standard positions are equivalent if they 
have the same +--+- 


(a) initial side. (b) terminal side. 
(c) vertex. (d) rotation direction. 


| 9 ) If Ө is the directed angle measure in standard position » n € Z «then the angles whose 
measures (Ө + n x 360°) are called ---------- 


(a) equivalent. (b) quadrantal. (c) supplementary. (d) adjacent. 
(10) If A and B аге the measures of two equivalent angles 5 then — A and — B are «+ 
(a) supplementary. (b) equivalent. (c) complementary. (d) of sum — 360° 
(11) The quadrantal angle measure is multiple of ------- 
(a) 360* (b) 180* (c) 90* (d) 60* 
(12) L3 The angle whose measure is 60° in the standard position is equivalent to the angle 
of measure ==- 
(a) 120° (b) 240° (c) 300° (d) 420° 
(13) C3 The angle of measure 585° is equivalent to the angle in the standard position of 
measure ·- 
(a) 45° (b) 135° (c) 225° (d) 315° 
(14) The angle whose measure is 950° is equivalent to the angle in the standard position of 
measure -- 
(a) 130* (b) —130* (c) 235* (d) – 230° 
(15) All the following angles are equivalent to 75° in the standard position except =- 
(a) — 285° (b)— 645° (c) 285° (d) 435° 


умт 
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$ (16) The quadrant in which the angle of measure 1670? lies is the з 
(a) first. (b) second. (c) third. (d) fourth. 


v (17) The angle whose measure is (— 135°) lies in the ---------- quadrant. 
(a) first (b) second (c) third (d) fourth 
> (18) ГД The angle whose measure is (— 850°) lies in the «+--+ quadrant. 
(a) first (b) second (c) third (d) fourth 
(19) All the following are measures of angles lying in the second quadrant except -+-+ 
| (a) — 240° (b) 100° (c) — 120° (d) 860° 
(20) The angle of measure 45° + (4 n + 1) x 90° lies in ће -+++ quadrant (n Є 2) 
| «4 a) first (b) second (c) third (d) fourth 
^ diii If the terminal side of angle of measure 60° in standard position rotates two and 


quarter revolutions anticlockwise then the terminal side represents the angle of 


measure -~ > 
(а) 60° (b) 120° (с) 150° (4) 240° 

% (22) If the terminal side of an angle of measure 30° in standard position rotates three and 
half revolutions clockwise » then the terminal side will be in the ---------- quadrant. 
(a) first (b) second (c) third (d) fourth 


Essay questions 


Which of the following directed angles is in its standard position ? 
Explain your answer. 


(DA у (2) (3)£3 à 
x x x. ^ < 
о о 
у! у“ 
(4) x (5) (буш у 
x x 7 x S x 
[ [n 
y! y" 
(8) 1 (9) y 
x. $ zs $ 
o olJ 
у! yy 


» Exercise 7 Фк 
° 


а Find the measure of the directed angle Ө іп each of the following : 
(1)Q (2) (3) 


Ov" 32 


3 Show by drawing : each of the following angles in the standard position : 


| comae (2) Е 215° (3)—50* (4)-210* 
(5 )150° 14 (7)-180* ( 8) 269° 59 60 


(6 )89° 59 


ep Determine the smallest positive measure for each of the angles whose measures are as 


Ї tonows » then determine the quadrant in which each angle lies : 


(5) 0 415° (7) 1120° 15 (8) 590° 18 


(1) £2 -56° | (2 ) 600° | (3) Еа -215° | (4)940* 
(6 )-870° 


ip Determine one of the negative measures for each of the angles of the following measures : 
(1) 83° | (2) 136° | (3) 90° 
(4) 264° 


(5) 964° (6) 1070° 


Loos (2) 140° (3)- 80° (4)-110° (5)=315° 
dg Determine the quadrant in which each of the following angles lies : 


Uc Find two angles ; one of them with positive measure and the other with negative 


measure having common terminal side for each of the following angles : 


(1)40* (2) 150° (3)- 125° (4)—240* (5)- 180° 


(Асе ) of uie \/ (guts) tili au; - Jan Un Jl 


UNIT 
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a C2 Write the positive measure of the smallest angle and another angle with negative 
Г 
measure sharing with the terminal side for the angle whose measure is (— 135°): 


Karim's answer 


The smallest angle with positive The smallest angle with positive 
measure = —135° + 180° = 45° measure = —135° + 360° = 225° 


An angle with negative measure An angle with negative measure 
=-135° – 180° 2-315* = – 135° — 360° = –495° 


Which of the two answers is correct ? 


Choose the correct answer from those given : 
s% (1) IfA ,В are two measures of equivalent angles 5 then which of the following 
represents the measures of equivalent angles » where C EZ ? 

(a) (A +C) (B +C) (b) (A-C) , (B-C) 


(c) (CA) » (CB) (d) All the previous. 


| 2) IfA »— А are measures of two equivalent angles » then one of the values of A is «+--+» 
(a) 150* (b) 90* (c) 180* (d) 270* 


| | 3) IÉ (3 X- 5)? is the smallest positive measure » (3 y — 5)? is the greatest negative 


measure of equivalent angles » then X — y = +--+ 

(a) 360* (b) 180* (c) 120* (d) 90* 

| (4 ) If (0 + 20)? , (20 — 8 0) are the positive and negative measures of a directed angle 
respectively » then the smallest positive value of Ө is ---------- 

(a) 20° (b) 10° (c) 30° (d) 40° 

5 (3) If the terminal side of an angle in standard position passes through the point (— 1 +0) 


» then its terminal side lies in ---------- 
(a) first quadrant. (b) second quadrant. 


(c) third quadrant. (d) otherwise. 


Exercise 


measure Test yourself 


From the school book @Remember @Understand ФАрріу % Higher Order Thinking Skills 


Choose the correct answer from those given : 
257 


© ( 1) The angle of measure 5 lies in the quadrant. 

(a) first (b) second (c) third (d) fourth 
© (2) GJ The angle of measure 317 jies in the - quadrant. 

(a) first (b) second (c) third (d) fourth 
© (3) LJ The angle of measure — 9 X lies in the ------- quadrant. 

(a) first (b) second (c) third (d) fourth 
© (4) If the degree measure of an angle is 43° 12 , then its radian measure is сз 

(a) 0.244 (b) 0.24 7t (c) 0.28" (d) 0.28 t 
$ ( 5 ) The degree measure of the angle of measure `2 is 6 

(а) 540° (b) 820° (c) 150* (d) 480* 
© (6 ) The sum of the measures of the angles of the quadrilateral in radian equals -+-+ 

(227 (b) ()3X ЕШ 


180° (n – 2) where n is the number of its sides » then the measure of the interior angle 


in radian of a regular pentagon equals 
2л 


3 


| 2 

| (7 ) Œ If the sum of measures of the interior angles of a regular polygon equals 
| 

| (d) 


wF (23 


ЕЗ 
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© (8) In a circle of diameter length 12 cm. » the length of the arc subtended by a central 
angle of measure 60° equals ---------- cm. 
(а)5л (b) 40 (с)зл (@2л 


radius length 8 cm. equal --------- cm. 
(a) 370 (b) 67t (c) 1080 (d) 12 7t 


q (10) E The measure of the central angle in a circle of radius length 15 cm. and opposite 


| ( 9 ) The length of the arc subtended by a inscribed angle of measure 67.5? in a circle of 


to an arc of length 5 Л cm. equals ---------- 

(a) 30° (b) 60° (c) 90° (d) 180° 

© (11) The measure of the central angle subtended by an arc of length equal the diameter 
length of the circle approximately to the nearest degree equal +--+- 

(a) 113° (b) 115° (c) 120° (d) 180° 

7 (12) If the measure of one of the angles of a triangle is 75° and the measure of another 


angle is 25 > then the radian measure of the third angle equals --.------- 


(a) ъ® є)® ЕН 
9. (13) The string length of a simple pendulum is 14 cm. swings іп an angle of measure b л 

s then its arc length = +- cm. 

(a) 4.6 (b) 44 (c) 4.2 (d) 4.8 
% (14) ABCD is a cyclic quadrilateral » m (Z A) = 60° , then m(Z C) = зс 

wF Os (2 ШЕН 
0 (15) The radian measure of a regular heptagon exterior angle equals ---------- 

(а) 2л ) 3x ()3 x ($m 

(16) In the opposite figure : " 

If AB » AC are two tangents 

to the circle M and m (Z A) = л 

and the circle circumference = 96 cm. 

> then the smaller arc length BC mee : 

(a) 20 (5) 2. (c)28 (a) 20.70 


(17) The angle whose measure 30° + 180° (2 n + 1) where n €Z ; its radian measure 


is equivalent to --- 


л y 5 
ur (b) 7t сл @ 5л 


0) 


» Exercise 8 = 
e 


5 (18) If the length of an arc in a circle equals i of its circumference ; then the measure of 
the central angle subtending this arc in degrees equals --------- 

(a) 30° (b) 67* 30 

(c) 135° (d) 43? approximately. 

© (19) In the circle whose radius length is the unit length » then measure of any central angle 
in it in radian is ---------- 

(a) i its arc length. (b) T its arc length. 

(c) the length of the arc. (d) double its arc length. 


? (20) The radian measure and the degree measure of the central angle that subtends an arc 
of length 3 cm. in a cricle of area 16 Tt cm? =з 


(a) (1% , 180°) (b) (1.574 , 86°) 
(c) (1.75"* , 90°) (d) (0.75% ‚ 42° 58) 
© (21) The angle of measure 1™ is called -.. angle. 
(a) quadrantal (b) obtuse (c) central (d) radian 


Find in terms of 7t the radian measure of each of the angles whose degree measures 
are as follows : 

(1) 135? (2)90* | (3) 300° | (4)-235° 
(5)-210* | (6) 112° 30 | (7) Œ 390° (8) £3 780° 


Find the radian measure of each of the angles whose degree measures are as follows 
approximating the result to three decimal places : 


(1) 58° | (2)@56.6° | (3)37° 15 


(4) 115° 386 (5) 257° 54 (6) £3 160° 50 48 


Find the degree measure (in degrees ; minutes and seconds) of each of the angles 
whose radian measures are as follows : 


(2) 020727 (3) 520.49" 
(8) Q227™ (6)E3- 31 


(4)- 1.6774 


Determine the degree measure and the radian measure for the central angle that 
subtends an arc of length (b in a circle of radius (r) in each of the following cases : 


(1302 12 em. »r2 10cm. | (2)(2 14 em. 5г=7 em. 


(3) 223tem. »r=6cm. (4)(21572 em. r2 9.17 em. 
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UNIT 


Find the length of the radius of the circle in which a central angle (0) is drawn 


subtending an arc of length (b in each of the following cases : 
(1)0=22 (= 22.5 cm. (218020673 , (= 38.35 cm. 


(3)0=139° ,[2 24325 ст. (410278 36 26 »(=43.92 cm. 


Find to the nearest one decimal place of a centimetre the length of an arc in a circle of 
radius length (r) subtending a central angle of measure (6) in each of the following cases : 
(1)r=125em.,6=1.64 | (2)r220cm. 8-243 


(3)r275cm. 02 67* 40 (4)r2 15cm. 0-104? 586 


Find the circumference of a circle which has an arc of length 12 cm, subtended by 


an inscribed angle of measure 45° «38cm.» 


ü Find in radian and degrees the measure of a central angle subtending an arc of length three 
^. / RNC ch 
times the length of the radius of its circle. «3™ 4 17125314» 


[2] If the measure of a central angle in а circle equals 105° and it is subtending an arc of length 


= cm. » find the length of the diameter of the circle. «Bem.» 


In a triangle »the measure of one of its angles is 60° , and the measure of another angle is Ju 


Find the radian measure and the degree measure of the third angle. «5 Л • 75°» 


Ina ашаа] + the measure of one of its angles is es > the measure of another 


angle is (2 2" and the measure of a third angle is 45° 


Find the degree measure and the radian measure of the fourth angle (x= = 2) «70° 4 ( ы ) 


@ Two angles » the sum of their measures equals 70° » and the difference between them чен SU. 


> find the measure of each angle in degrees and in radian. к 53° 917° 4 — б л: um л» 


Two supplementary angles ; the difference between their measures is кы: Find the measures 


of the two angles in radian and in degrees. ^ E 7, 120° 4609 » 
— In the opposite figure : 
If the area of the right-angled triangle MAB at M equals 32 cm? 
» find the perimeter of the shaded area to the nearest hundredth. >. 
Ss 
« 28.57 cm.» 


A 


» Exercise 8 @ 
LI 


@xy is a diameter in circle M its length is 18 cm.» the chord YZ is drawn such that 
° UE, 
m (Z XYZ) = 10°. Determine the length of the minor arc XZ approximating the result to 


the nearest two decimal places. «3.14 em, » 


C3 In the opposite figure : 
АВ, AC are two tangents to the circle M + 
m(Z CAB) = 60° , AB = 12 ст. 


Find to the nearest integer the length of the greater arc BC 


« 29 em.» 


ABC is a right-angled triangle at C drawn inside a circle » if AB = 24 cm. , ВС = 12 ст. 
» find the lengths of the three arcs into which the circle is divided by the vertices of this 
triangle approximating the result to the nearest one decimel place. 


« 12.6 em. + 25.1 em. $377 ст. » 


Ф A circle of radius length 7.5 cm. passing through the vertices of the triangle ABC , if 
m (4 ВАС) = 60° ; m (Z ABC) = 54° , find the lengths of the three arcs into which the 
circle is divided by the vertices of this triangle. « 157 cm. • 14.1 cm. 317.3 em. » 


Choose the correct answer from those given : 


“ | 1)Ifanarc opposite to central angle of measure 72° was cut from a circle whose radius 
| length 14 cm. and bent to form a circle ; then the radius length of the resulted 


circle = + ст. 
(a) 1.4 (b) 2.8 (c) 5.6 (d)7 

7 (2) In the opposite figure : 
Circle whose centre M ; the radius length 10 cm. Y 
s if the length of AB €]5 , 6[ » then the value A 
of X could be -+++ 
(a) 90° (b) 60° (c) 28° (d) 34° 


s» (3 ) If the ratio between measures of angles of a quadrilateral is 5 : 4 : 9 : 6 » then the 


measure of the smallest angle = -14 


(237 OES (932 «922 


3) 


e 


z 
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( 4 ) The positive measure of an angle that formed between the hour hand and the minute 
hand at exactly half past two equals ---------- 
(a) JE 52 o o 
$ ( 5 ) If the arc length opposite to central angle of measure 60° in a circle equals the arc 
length opposite to central angle of measure 80° in another circle » then the ratio 
between the two radii of the two circles is ---------- 


w$ ъ+ ot o% 

1 (6) (The measure of the circle)“ > n where n is a positive integer » then the greatest 
value for п is «+--+ 
(a) 3 (b) 5 (c) 6 (d)8 

( 7 ) The distance covered by the tip of the minute hand whose length 8 cm. from 6 am till 

quarter past three pm equals с cm. 
(а) 5927 (b) 1487 ()3 л (à) 32 л 

СЯ 


( 8 ) In the opposite figure : 
When the greater gear revolves one revolution 
then the smaller gear revolves 3 revolutions. 


If the smaller gear revolves one revolution in 


the direction of the arrow shown on the figure 


» then the measure of the central angle of revolving the greater gear is ---------- nd 
л -27 2л 
(а) – 5- (b) 3 (c) 3-7 (d) 270 
E A 
4. (9 ) In the opposite figure : 
ABCDEF is a regular hexagon of E B 
side length 4 cm. inscribed in a circle M 
> then the length of AB = soa cm. D С 
@л (o) $x ()2% (3x 


C3 A straight line makes an angle of radian measure JU with the positive direction of the 
X-axis in the standard position in the unit circle. Find the equation of the straight line. 


«у=үзх» 
8 In the opposite figure : ^ 
A quarter circle » BCMD is a rectangle which is drawn D B 
inside it » where CD = 10 cm. 
— 
Find the length of arc : ABE M CE 
«5Л ст.» 
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| Exercise 


Trigonometric 
functions 


Ofggly Ф Higher Order Thinking Skills 


© From the school book € Remember @Understand 


| FirstN Multiple choice questions 


Choose the correct answer from those given : 


© (1) If 8 is the measure of an angle in the standard position » its terminal side 


13 1 


intersects the unit circle at the point EE E 1) s then sin Ө = -----.---- 


2 
3 
@ 4 (b) id © d (d) үс 


© (2) If the terminal side of the angle whose measure Ө drawn in the standard position 
intersect the unit circle at the point B G > i) s then cot Ө = ·--------- 

5 -5 -4 
(a) 4 (b) з (c) ae (d) - 0.75 


© (3) If 0 is a directed angle in the standard position its terminal side intersect the unit 


: c5, 12 ON 
circle at (& » 13 ) s then cos Ө – sin Ө = +--+ 

17 7 7 -17 
(9) 13 ©) тз E Oss 


© (4) Adirected angle in the standard position its terminal side passes through the point 


(3 +4) » then its initial side intersect the unit circle at the point ---------- 


(а) (3 0) (b) (1 0) (c) (0.6 » 0.8) «5 (&. i) 


(5:6) а Лаб \/ (osla) sil- sbab- Jan gl 
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4 (5) Iftan@= + where Ө is an acute angle in standard position ; then its terminal side 


intersects a unit circle at the point ---------- 


1 2 2 1 
(а)(2,1) (b) (1,2) (с) (=> = (9) (== › = 
3 Ы ( 5? $5) Gs з 7) 
906) ые 2с05 0 =0 , then the measure of angle Ө = 
(a) (b) x (937 (2л 
© (7) E3 If esc Ө 22 » where 0 is a positive acute angle 5 then the measure 
of angle Ө = 
(a) 15° (b) 30° (c) 45° (d) 60° 
(8) @ Ifcos d= 4 >sin@= үз > then the measure of angle 0 = --------- 
a) Л эл 5л пл 
(0 (97 (077 07 
(9) If соѕө = 4 эзїп =212 > then tan 8 = +--+ 


(air 


48. à 2 
(b) — (c) Ta 


2.18 
2 
(a) 150° (b) 30* (c) 60° 


circle at the point ( 


* (11) @ If cos 0 = 


2 


1 1 2 
(a) > (b) = (c) = 
: T fs 
9 (12) If cos 8 2 0 + sin 0 <0 ; then Ө lies in the ---------- quadrant. 
(a) first (b) second (c) third 
Ld 
$ d3jIfsin8- > sec Ө = == , then Ө lies in the ---------- uadrant. 
(EM 3 
(a) first (b) second (c) third 


) > then the measure of this angle = 


3 A ai " 
» Where Ө is a positive acute angle » then sin Ө = 


(9) -Y3 


| (10) If A: terminal side of a дед angle in the standard position intersect the unit 


(d) fourth 


(d) fourth 


(14) If is measure of an angle lies in the third quadrant » which of the following is 


always true ? 


(a)sin8cos0 «0 (Б) ѕесӨсѕсӨ<0 (c) tan Ө cot 9 < 0 


(15) 2 sin 45? = =- 
(a) sin 90° (b) ya oN 
è (16) cot? 30° — sec? 60° + csc? 45° Fiumi 
| (a) I (b)O (сул 
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(d) sin 0 tan 0 < 0 


(d)2 


(d) 2 


» Exercise 9 omm 
$ 


5 

(a) sin 2n (b) sin 72° (c) sin 288° (d) sin in 
ә (18) cos? TE — sin? = eH 

(a) cos? X (b) sin? E (c) cos 7t (d) cos E 
о (19) £3 cos $ cos 0+ sin 3 sin T = MM 

(a) zero (b) 1 (c) -1 (d) 2 
© (20) sin 0° + sin 90? + sin 180? + sin 270? = ---------- 

(a) 4 (b) 2 (c)3 (d) zero 

(21) 2 sin 45° cos 45° cot 45° = 

| (a) cos 60° (b) 2 cos 30° (c) 2 sin E (d) tan Jt 


2 eno 2 450 
A (22; tan 60*—tan 45° _ 


sec? 30° — csc? 45° 


(a) zero (b)3 (c)-2 (d)-3 
$ (23) If ABCD is a square » then sin? (Z ACD) + sin? (4 ABD) + tan (Z ADB) = +--+ 
| (a) 3 ШЕ (©)2 (à) 1&2 
(24) ABC is an isosceles triangle in which m (Z A) = 120° 


»thén sin В + cos? C = e+ 

1 2 1 
(a) 143 012 12 @it 
> (25) If ABC is a right-angled triangle at B »m (Z A)=2m(ZC) 


s then sec A + esc C = vse 


(a) 2 (b) 4 (c)6 (d) 8 
9 (26) 10 E] ‚Ж [ cos = 3 c then csc Ө sin @—tan 8 csc 6 = эзезе 
(ze —— (b)1 os @ 
9 GT Ifsing-—2 ee 32 an] T носне 
(a) 47 (37 (c) 4 (d) 24 


9 (28) If Є [0° , 90°] and cos x= 311 60° 50° e ya 
sin 90° sin 45° 
(a) 30° (b) 60° (c) 0° (d) 90° 
s aree] ЕЗ л [ ssin@= AS then [esc 0 sin @-tan @ cot0 + cos? 8 = —À 
à. ES as. 
(a) zero (b) 5 (c) 3 (d) 26 
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9 (30) If the terminal side of an angle in standard position intersects the unit circle of point 


A which lies in the fourth quadrant where the X-coordinate of A equals Š% 
athen A = eeen 

CN st ih 5: dd 5 I8 
eR) olp) e(& 4) @( 33) 


© (31) If 0 is a measure of an angle in standard position and its terminal side intersects the unit 


circle at the point (4 > y) where y > 0 > then sin Ө =---------- 

1 1 
(а) > ъ)үз (с)-= 

1 {з ( 
(32) If the terminal side of a directed angle in the standard position intersect the unit circle 
at (~X » X) where X < 0 , then the sine of this angle = +--+- 


w4 ©) Jz © B oH 


7 (33) The terminal side of angle of measure 30° in its standard position intersects the circle 
whose centre is the origin and its radius length is 6 cm. at the point -+= 


3 

(a) (3 +6) w (43,1) (y (3 » 343) (a) (343 з) 

4» (34) The sine of a directed angle Ө in the standard position its terminal side intersect the unit 
circle at the point (1 » 0) equal the cosine of a directed angle X in the standard position 


and its terminal side intersect the unit circle at the point ---------- 


3 - 
a (4s E) (b) (-1 +0) (c) (0-1) ofz) 
9 (35) sine of the quadrantal angle ·--------- 


(a) equal zero. (b &]-1 51 
(с)Є{0.,1,-1} (d) more than or equal zero. 


^ (36) All the following trigonometric ratios are for the same angle Ө and lies in the third 


quadrant except --- 


(a) sin 8 = => (b) sec Ө =- 10 
10 
(c) cot = + (d) csc 8 23 
© (37) If sinX cosy 22 5X sy €[0 2 t[ «then X+ y = v- 
(a)2 (b) 1 (3E (d)X 


© (38) If the equation of a straight line : y -i X+ 1 and it makes with the positive direction 
of the X-axis an angle of measure Ө » then ѕіп Ө = =-=- 

3 3 4 4 
(а) 4 (b) = (© 5 (9 5 


» Exercise 9 2 
е 


(39) If A ABC is right-angled triangle at A » AD LBC »AD=6cm. запі cot B + cotC= 5 z 


6 

then BC =з cm. 

(a) 5 (b) 10 (c) 3.6 "m 
* 


(40) If 8 is the measure of a directed angle in its standared position where its terminal side 


interescts the unit circle in the point B (X » y) where X <0 and tan Ө = ч 
> then vid a р 
@-+ DES (c) zero (01 
(41) The sign of the function R F (X) = sec X is ve in Jo zl n in BE 22 л[ 
(a) positive » positive (b) negative » negative 
(c) negative » positive (d) positive » negative 


Essay questions 


Determine the signs of the following trigonometric ratios : 


(1) cos 350° | (2) sec 265° (3) sin ЭЛ 

(4) ese 3% (5) tan 410° ( 6) cos (-165°) 
зл (257 

(7) cot == | (8) sec ( 6 ) 


Ш Find all trigonometric functions of the angle whose measure is Ө drawn in the 


standard position » its terminal side intersects the unit circle at the point : 


(2 48) (2)(-2,-4) (3) 03-1) 


3 5 


3 If 6 is the measure of a directed angle in the standard position and B is the 
intersection point of its terminal side with the unit circle » then find all trigonometric 
functions of the angle 0 in each of the following cases : 


(108 (0.6 ,у)»у>0 (2)В(х,-0.6),Х>0 
(зув(—° у) s where 90° <6 < 180° cos (x48) so 
2 3 
(5)В(—1›у) (6) 0в(х,х),х>0 


(7)В(—Х,-Х),Х>0 {8 )B (9a , 12 а) where 180° < 0 < 270° 


(9) £2 B(3 а,-2а) »where 3t «9 «2t 
2 
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UNIT™ 


ü Find the value of each of : 
Ф 
í 1) tan 0° + tan 45° + tan 180° ( 2) sin 180° cos 45° — cos 180° sin 45° 
л л л л 4 sin? 30° — 3 tan 45° cos 0° 
passe tang sent reos (4) 5 cos 605 x 2 sin 45° cos 45° 


(5) £13 sin 30° sin? 60° — cos 0° sec 60° + sin 270? cos? 45° 


Prove each of the following equalities : 


T (1) 2sin? 90° —— 2 cos 180° 

(243 cos 30° tan 60° — 2 sec 45? сѕс 45° = i 

{3 } 3 cot? 45°— 2 sin 60° cos 30° = E sin? 90* 

( 4) sec 30° tan 60° + esc? 60 — tan? 45 = i 

(5) Œ sin 60° cos 30° — cos 60? sin 30° = sin? ® 

(6) 2eos? TE 3 sin? E+ 4 tan? Z—4 sin T 
sin 30° cos 45° + sin 45° cos 30° 


(7) sin 45° cos 60° + cos 45° sin 60° sin 


=10 


Q Find the value of X if : 


(1) X sin? Y cos T= tan? = sin 2% «6» 


4 ge 
X x 2X co T AS 


TU 2 
(2) Xsin q cos g cot | = tan 4 3 i 


If X € [0° , 90°] , then find the value of X which satisfies each of the following 


equations : 

_ sin 60° _ sin 0° : 
(1 )cos X= Xr 90° sin 45° «30°» 
( 2) sin X = sin 30° cos 60° + cos 30° sin 60° «90°» 


Find all trigonometric ratios for the angle АОВ whose measure is Ө in each of the 
following cases : 


(19€ oa »sino = 42 i2)0€ E л 5502-2 


(3,06€ ]n 32 [o0 --2 (4)0€ B ,2л| seco 2 


If the terminal side of the angle 0 in the standard position intersects the unit circle at 
the point (2a »3 a) » where0 «8 < E > find the value of a » then find the value of : 


sec? Ө — tan? Ө 


» Exercise 9 an a 


e 
зл «9 —_ 24 1 
Quree pz s21 »sin @=-24 then find : 
1) 20% -csc 8 
tan 0 —sec Ө 
(2 ) cos 0 — csc 0 tan 6 «52.2016, 
Ө. 
(9 Discover the error 
@0 © The teacher asks the students to find the value of : 2 sin 45° 
Ф 
2 sin 45° = sin 2 х 45° 
=sin 90° = 1 
Which of the two answers is correct ? Why ? 
Choose the correct answer from those given : 
] ( 1 ) In the unit circle whose centre is (O) if the length of BC = i T > then 
sec (4 BOC) = -------... 
3 2 
w 2 0 5 oF @2 
s ( 2) If A is the greatest acute angle measure іп a triangle whose side lengths 
are 5 512 , 13cm. , then cot A= 
12 5 5 12 
(a) 15 (b) ii (c) i (d) = 
1 (4) Ifthe side lengths of right-angled triangle ABC are X — 7 » X » X 4 1 and BC is the 
smallest side »then sec А = 
29, 12 13 5 
(a) 13 (b) 43 (c) 45 [ur 
© (4) In the opposite figure : 
All squares are identical 
> then cot X + cot y + cot Z = yz 
(a) 6 o 4 ot (ày 5 +з 


UNIT === 


^ (5 )In the opposite figure : 


All squares are identical 


> then tan X + cot y = == 


п T 
(2) 33 (>) 7 
% ( 6 ) In the opposite figure : 


iA (r3) B (193) 


> then cot (Z АОВ) = +--+ 


| @)! ©) + 
( 7 ) In the opposite figure : 


О is the centre of the unit circle » 
AB is a tangent segment » then : 


First : OB = ++ 
(a) sin Ө (b) cos Ө 
Second : BC = +--+ 

(a) cot 8 (b) (sec 8) - 1 


(2 


(c) 


z- 


(c) esc 8 


(c) (csc 8) - 1 


Third : The area of triangle ABO = ·--------- 


1 1 
(а) 5 cos Ө (b) 5 tan 6 


> (8) In the opposite figure : 


w$ (b) 2 


ə then tan Ө = ---------- 


@ 2 DE 


4 
3 


(b) 2 


7 (9) In the opposite figure : 
If ABCD is a square and EJ - 


© (10) In the opposite figure : 
If D C BC and AD = DC 


>tan@= = s then cot & = 


(c) i sin Ө 


€ 
ro 


(c) + 


& 
nie 
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(d) sec 8 
(d) cos Ө 


(at sin 0 cos 0 


«n 5 


CJ From the school book 


Multiple choice questions 


Choose the correct answer from those given : 


(a) cot 42° 
sec 105° — 
ese 15° 

sin 105° 

a 

а) cos 15° 


(a) tan Ө 


, Exercise 


sec (90° + Ө) = 
(a) csc (180° — 0) 
If sin Ө 3 then cos (270° - Ө) =~ 


(b) tan 48° 


(b) tan 135° 


tan (180° — Ө) = «+--+ 


(b)- tan Ө 


(b) сѕс (180° + Ө) 


(2 (b) > 
cos (90° — Ө) x csc Ө = ·- 
(a) zero (b) 1 

sin 50° , sin 70° _ - 
i cos 40° ` sin 110° — = 
(а) 1 (2 


(c) cot 48? 


(c) cot 15° 

(c) cot Ө 

(c) esc (270° — Ө) 
+4 


(c) -1 


(c)3 


(d) сѕс 48° 


(d) cos 90° 


(d) – cot Ө 

(d) esc (270° + Ө) 
-4 

(d) E 


-4 
-5 


(d) zero 


soe) Ne fuil V (дш) sll- eost, раа о 


= 


= 
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È (8 ) tan (90° — Ө) + tan (90° + 8) = -------..- 


(a) 2 cot @ (b) 2 tan 8 (c) zero (d) tan Ө + cot 0 
Basse sls. 
T9 cot (45°- X) . 
(а) -1 (b)I (с) tan (90° + X) (d) cot (90° + X) 
© (10) sin (90° — Ө) sec (360° — Ө) — cos (270° + Ө) сѕс (180° + Ө) = --------.: 
(29-2 (b-1 (c) 1 (d) 2 
y UD A+B =90° stan A= »then tan B = =- 
1, 2 
(а) = (b) 3 (c) 1 (d)3 
_л sinX—siny _ 
2 О21#Х+у= llt ТЫ А 
(а) –1 (b) zero (c) 1 (d)2 
| (13) cos Ө + cos (180° — Ө) = ·----.---- 
(a) zero (b) 1 (с) 2 cos Ө (d) cos 8 
© (14) sin Ө + cos (270° + Ө) = e-e 
(a) zero (b) 1 (c) 2 sin Ө (d) sin 0 cos 8 


1 (15) The simplest form of the expression : 


sin (180° — Ө) + cos (— 60°) + cos (90° + Ө) + sin (- 150°) = ------:--. 


(a) zero (b) 1 (c) -1 (d) 2 sin 8 
7 (16)If cos Ө = —sin 20 , Ө is the smallest positive measure »then Ө = ы 
(а) 60 (b) 150 (c) 90 (d) 330 


* (17 43 esc Ө = – 2 where Ө is the smallest positive angles then = Ө 
(a) 60° (b) 120° (c) 300* (d) 240* 


1 ‚ on 
, (18) If cos Ө = —- 0 is measure of the smallest positive angle » then 0 = 


(a) 60* (b) 120* (c) 240* (d) 300* 
3 
| (19) If соз (90° + 8) = ul where Ө is the smallest positive angle »then Ө = 
(a) 150* (b) 240* (c) 210* (d) 330* 
| (20) If tan Ө = tan (90 — Ө) where Ө is an acute angle » then Ө = е 
(а) 15 (b) 30 (c) 45 (d) 60 


Га) 


» Exercise 10 з. 


© (21) If cos (990° – 8) = i where @ is measure of the smallest positive angle 


s then 8 = .......... 
(a) 30° (b) 150° (c) 210° (d) 330° 
© (22) If 2 cos Ө +43 = 0 where 180° < Ө < 270° , then Ө = ---.--..- 
(а) 150° (b) 240° (с) 210° (d) 300° 
$» (23) If 5 sin X 23 , then sec (270° + X) = 
а) 3 (b) ud (с) = w$ 
© (24) If sin 9=-4 s tan@>0 , ћепӨ = -------.. 
(а) 30° (Ь) 150° (с) 210° (d) 330° 
ў (25) Iftan => s cos 8 «0 5 then csc 9 = ---...... 
а) 5, ы о 13 o= 
СЕСЕ » 0° <Ө0 < 90° then sin 9 = +--+ 
@ 3 w= OE: @ 3 
© (27) If sin Ө 2 — 0.8 where 180° < Ө < 270° , then 3 cot (270 - 0) = 
(a) -3 (b) 3 (c)-4 (d)4 
© (28) If 24 tan 8 +7 20 ,90? « 0 < 270° , then sec (1080? + 6) = 
(a) 3 ЫЕ (e) 3 92 
© (29) If cot (90° + Ө) + 1 = 0 where 0° < Ө < 90° , then cos 4 0 = =- 
(а) 4 (b) 1 (c) zero (d)-1 
4 (30) If cos (90° + Ө) + sin (90° – 2 8) =0 , where 0 € Jo 4 [ s then sin 2 0 = .--------: 
@ + (b) 1 (c) zero (d) ae 
© (31) If cot (90° + Ө) + tan (90° -20) 20 > where 0 ]o I [ > then tan 2 0 = -++ 
No (b) 1 (c) zero (3 
$ (32)IftanB= i where 7 < B < E s then cos (360° — B) — cos (90° — B) = -.-....... 
w ы ES w 


4 (33) If 13 sin 0—5 = 0 » where 0C | л] , then the value of sin (270° — 0) x sec (90 + Ө) 


12 -5 
(а) — o> ат DESI 


(75 | 


UNIT == 
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5 (34) If (x > 4) is the intersection point of the terminal side of a directed angle in the 


standard position with the unit circle where 90° < Ө < 180° 
+ then sin (90° – 8) tan Ө = ---------- 


(а) + ъ=! (o1 (d)-3 


© (35) If the terminal side of an angle whose measure is Ө in its standard position intersects 
Ed d NY ME ee зл = 
the unit circle at the point е E 4) > then cse p - ө) Seesen 
E es 5 25 
(a) 3 (52 (с) 7 (d) — 
© (36) If the terminal side of the directed angle (90° — Ө) in the standard position intersect 


the unit circle at the point e , i) > then sin Ө = = 


= 4 -3 3 
a> (b) = o> (9 5 
© (37) If sin œ = cos В , then cse (x + B) = з 
(a) | (b)-1 (c) "7 (d) undefined. 
3 


(38) If sin c = cos В » then cot (x + B) = = 
(a) 1 (b) -1 (c) zero (d) undefined. 
} (39) Ifsin@=cos26 > 6&]o. T [ »then sin 3 8 = —— 


(a) i (b) 1 (c) zero (d) їз. 


} (40) C3 If sin 2 0 = cos 4 Ө where Ө is a positive acute angle 
s then tan (90° — 3 Ө) = ===- 
(a)-1 (b) L- (o1 ҮР 


1 (41) Hf sin @ + 13°) = cos (Ө + 17°) where Ө is a positive acute angle » then tan Ө = += 


1 1 
CHE (b) + (c) -L (d) 
2 43 2 
Ф (42) The general solution of the equation tan 2 Ө = cot Ө is --------- 
ui, 


л л л 
(а) 7 € Ton (6) + п (с) е *27n (d) +n 


5 (43) For every n GZ » the general solution of the equation : csc Ө = sec (30° + Ө) is +++ 


(a) 60° + 180° n (b) 30° + 360° n (c) 60° + 360° n (9) 30° + 180° n 


Фф (44) If ABCD is a cyclic quadrilateral and sin A= + s then sin C = +--+ 


(а) + )-3 w4 w-4 


[76] 
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5 (45) If XYZL is a cyclic quadrilateral 5 cos X = T then sin (270° — 2) = ---------- 


үз. a 1 | 
(а) (=== (с) 5 (9 -= 
s (46) In a right-angled triangle and one of its angles is X? ; if sin X= i »then 
cos (90 - X°) = 


3 =й 4 
(а) 5 (b) [3 (c) EN (d) 5 
# (47) If A ABC is an obtuse-angled triangle at A » sin A= i 
» then sin (2А+В + С) =. E 
3 = zi 4 
(а) 5 (b) Е (c) 253 (d) < 


$ (48) ABC is a right-angled triangle at B » if cos A= 4 , then the value of 
sin (A + B + 2 C) = e 


1 -1 {з 
(а) рл (b) T (c) ког (d) zero 
< (49) If XYZ is an acute-angled triangle and tan Z E s then sin (X+ y + 2 z) = se 
@-¥3 w4 (e) E ТЕН 
# (50) If ABC is an acute-angled triangle 5 then cos А + cos (В + C) =з 
(а) - 1 (b) zero (c)1 @ 4 


© (51) In the opposite figure : 

А = 2523) B=(-2,2 43) 
» then cot (180° — m (4 AOB)) = 
(a) 1 $i 


oz СЕ 
3 
5 (52) In the opposite figure : 
D C BC ; AC = 10 cm. ,АВ = 12 cm. » then cot @ = 
6 6 
(a) Ex (b) = 
E 5 
(c) $ (d) <= И 
© (53) In the opposite figure : 
ABCD is a square » CE = 2 BE ; then tan Ө = ------»--- 
3 2 
(a) -5 (b) 5 
1 2 
(c) 7 (d) 3 c J 


5 


= 
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^ (54) In the opposite figure : 


A ABC is a right-angled triangle at B > tan Ө = i з А 
Б 
then cos Of = =e 
3 -2 
(a) 4 (b) 2 
+ 23; 
mecs (5-3 С 


1 (55) In the opposite figure : 
ABCD is a rectangle » tan 0 = 1, F LAE, 


D 
then cot @= зс i 
1 $ allt 
@ з (à 
di 2 
(073 (d)4 


| (56) In the opposite figure : 
ABCD is a rectangle »cos Ө = i FLFC, 


[=] 
yn 
> 


then cos @= | 
VE 

w$ (5-5 Р 

(9-2 @ 3 d 5 
^ (57) In the opposite figure : 

cos O= ere 

a) 3. -3 

(a) + (b) -3 

(9-3 )-$ 


0 (58) In the opposite figure : 

ABC is an isosceles triangle in which 

AB -AC.D€AB.DElBC.DF.lAC 
>m(Z EDF)2 0 DE = 4 cm. , ВЕ = 3 cm. 
> then cos Ө = vs 


2 3 4 4 
(а) 5 (0-5 (0—5 (d) 5 


© (59) In the opposite figure : 


If3 BE=4CE a 
s then tan (Z ADC) = ---------- 

A, 4 
(a) xd (b) =з 


E @—4 


= 
n 


> Exercise 10 Am 
° 


$ (60) In the opposite figure : A 
m(Z AED) = т (Z B) E 

s then cos C + cos (4 BDE) = 

(a) I (b)-1 (c) t (d) zero 


ü Find the value of each of the following : 


( 1) El sin 150° (2) sec 210° (3) tan 240° (4) cos (- 150°) 


ил 


(5) tan 225° (6) Desc {7 ) cot 780° (8 ) cos (- 900°) 


(9) sin (= 2) (10) (227) (11) sec (— 480°) (12) sin (= =) 


a Find the value of each of the following : 
(1) cos 120° + tan 225° + ese 330° + cos 420° «-1» 
( 2.) EB sin 150? cos (— 300°) + cos (930°) cot 240° «- 

2л ил ил 19л 257 


(3) tan 3 $€€—3 + cot g csc e+ tan 6 ese ( 


8 Prove each of the following equalities : 
( 1.1 cos (— 300°) sin 420? — cos 750° cos 660° = zero 
( 2) EB sin 600° cos (— 30°) + sin 150° cos (— 240°) =-1 


( 3 ) sin 150° tan 225° + cos 315° sec (— 120°) + sin (— 135°) сс 210° = i 


Q If the terminal side of an angle of measure 0 in its standard position intersects the 
$ 


unit circle at the point (2. 4) > find : 


ss | (2) Qos (2-0) | (3) £3 tan (360° — 0) 


(4) grese(22:-) ( 5 ) sec (0 +70) ( 6) sin (0-7) 


[5] If the directed angle of measure Ө in the standard position » its terminal side passes 
° 


by the point (E D 2) + find the following trigonometric functions : 
(1) £8 sin 270° + 6) | (2) £2 sec (270° + 8) | (3)esc (0+) 


(5 ) cot (Ө — 180°) (6 ) sec (- 8) 


(4а (2 ө) 


UNIT = 
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8 If 0 is the measure of a positive acute angle in the standard position and its terminal side 
intersects the unit circle at the point B (x "E i. find the value of : 
sin (90° — Ө) + tan (90° — Ө) cos (90° + Ө) « Zero » 


ü If cos Ө = 2 where 180° < Ө < 270° . find the value of each of : 
{3 ) tan (360° — Ө) 


(1) csc (180° + Ө) { 2) sec (—0) 
| (6 ) tan (270° – Ө) 


(4) cot (Ө – 90°) 5 ) sec (90° + 8) 


[3] Find one of the values of Ө » where 0° < Ө < 90° , which satisfies each of the following : 
[] 


(1) @ sin (3 8 + 15°) = cos (20 – 5°) «16°» 
(2) Д sec (Ө + 25°) = csc (0 + 15°) «25°» 
(3 ) тап (0 + 20°) = cot (3 Ө + 30°) «10°» 
(4) Bos ( 2420") - sin ( 2440") «60° » 
en A 10) «9° 43» 


[9] C3 Find the general solution for each of the following equations : 
$^ 


(1)sin20-cos0 (2)cos50-sin8 


D Find the values of Ө in the following cases where Ө e] > B ] $ 


( 1) esc (Ө + 15°) = sec 42° (2) sin (Ө + 30°) = cos Ө 

(3) (2 sin Ө –соѕ0=0 (4) £2 cse (8-7) =sec 0 

(5) tan (0 + 27°) = cot 20 (6) tan (8 + 10°) = cot (4 8 — 10°) 
(7) sec (2 Ө + 35°) = cse (3 Ө — 10°) | (8) sec Ө = сѕс (3 8—90°) 

(9 ) sin (4 Ө + 48°) = cos (0 – 33°) | (10) csc 8 Ө = sec 20 


@ Find all values of 0 5 where Ө €] I [ which satisfies each of the following equations : 


(1) tan6—-1=0 (2)2cos6-1=0 
(3)£32c (4-0) =1 | (4)2ви(®-ө)=үз 
@ Find the S.S. of each of the following equations knowing that Ө E]o.20[: 
(1)2cos8+1=0 | (2) sec 0-2 =0 
(3) 2sino-3=0 (4) cos6+1=0 
(512510 +13 =0 (6) tan@+1=0 
(7)¥3csc@=-2 | (8) sin? e=} 


> Exercise 10 @ 
. 


Quires( зт) 13 B sin (+6) = 


> find the measure of the smallest positive angle Ө « 300° » 


f sin (3 08-25?) 
cos (2 8 – 35°) 


> then find the value of : m + sin (180° — Ө) «305 12, 
rm 2 


= 1 , find the value of 0 > where 0 € Jo 4 [ 


ü ү ne. = | where 0° < 0 < 90° , find the value of 0 ; then find the value of : 


sin (180° — 3 Ө) cos (360° — 2 Ө) + tan 2 Ө cot (Ө — 180°) «30°, 34» 


CB 1f tan 9-15) = cot (26 + 15°) where ӨЄ Jo. [ 


l-sin(270 20) | 


» find the value of 0 , then prove that : Train (0320) ^ 3 «30°» 
ü If cos Ө = 2 where 270° < 0 < 360° 5 
find the value of : sin (180° — Ө) + tan (90° — Ө) – tan (270° — 0) « E 


If B (- 5 К, – 12 k) is the point of intersection of the terminal side of the directed angle of 
measure Ө in its standard position with the unit circle 5 180° < Ө < 270° 


» find the value of : csc (90° — Ө) sin (90° + Ө) + 12 tan (270° + Ө) «-4» 
Ф If cos? о = эу > where 90° < 0: < 180° » find thevalueof:25sino-4cotg — «23» 
20) If tan a= i where œ is the smallest positive angle »tan B = Š where 180° < B < 270° 

» find the trigonometric functions for each of the two nes [2 

then find the value of : sin o cos В — cos o sin В « 18» 

3 л 24%. 
Bissa-à з where o. Є R an| > 13 cos B- 5 =0 where BE In ‚2л[› 

find the value of : cos œ cos B + sin œ sin В « E 
Qus sin o + 24 = 0 where 180° < œ < 270° „5 tan В + 12-20 

where f is the greatest positive angle › B € ]0° , 360°[ › 

find the value of : 

| Lisin (180° + о) + cos (180° — В) 

( 2 ) esc (180° + о) cot (90° — B) — sec (360° + о) tan (360° — B) 

(3) esc (90° + о) cot (270° + B) tan (270° — о) csc (270° + В) « Ux " $5 1 64» 


(V зе) a /gs61/ (эш) sal st 20; alegi 


UN 
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23) Tf the terminal side of the angle whose measure is (90° — Ө) intersects the unit cone at the 


dos (4 13? y) find the trigonometric functions for the angle Ө where Ө €]. 5 241 


C 6m D 


In the opposite figure : D H 
| ABCD is a trapezium »m (Z A) 2 m(Z 0) = 
»CD26cm.:AD- 12em. , АВ = 11 em. 
Find : sin 


12cm 


= 
8 
iS po 


& In the opposite figure : 


ABCD is a square » 2 DF = FC K 
Find : csc Ө lis 


C2 In one of the mathematical competitions • the teacher asked Karim and Ziad to find the 
value of sin (ө - m ) , then who of them has a correct answer ? Explain your answer. 


=s (3-0) 
=-sin( 7-6) 


= – (- cos Ө) = cos Ө 


uS 


-sin(3 x40) 


--cos0 


Choose the correct answer from those given : 


& (1) cos 45° x cos 46? x cos 47° x ++ x cos 135° = ~ 


(d) дз 


(а) zero (b)-1 (c)1 
& ( 2)sin 75? x cos 12? x sec 15? x сѕс 78° = ·-------:- 
(a) 142 (b) 3-1 (c)2 (4) 1 


5 (3)The points A , В + С are placed on the coordinate system where 
A(>0) > B(431) » C(05—2) :thensin(Z BAC) = = 


3 EE] 4 -4 
(а) = (b = 42. 
а) 4 FA OF 7 


& (4) € 1° x sec 2? x ++ x sec 88? x sec 89° 
esc 1° x esc 2? x — x esc 88? x csc 89° 


(a)2 (b) 4 (c) 15 


© (8) In the opposite figure : 
M is the centre of the circle 
s then tan Ө = ++. 


7 (9 ) In the opposite figure : 
IfA (0 53) C (0 54) 


s then cos Ө = ee 

w %2 

= @=3 
7 (10) In the opposite figure : 

AB is a diameter of the semi-circle M 

and 13 sin Ө = 12 , then cos (Z ADC) =. 

@=2 (b) z3 © 


7 (11) In the opposite figure : 


If the equation of the straight line is y = s X45 
> Ө is an acute angle between 


the straight line and y-axis , then -------. 


(a) zero (b)-1 (c) 1 
л sin3X  tan2X 
е (5017 х= > then суе obs =" 
(2-2 (6) -1 (c) 1 
© (6)Ifcos? 8-1 5 then @= - where n EZ 
(a)n (b 3-5 (c)2n7 


(a) tan о (b) cot a (c) cos о. 


(a) cos Ө = 3 (b)sin- 4 (с) гап Ө = 


tops 


» Exercise 10 Qi 
Mc 


(d) 90 


(d)2 


(d) (2n 1) 7t 


% (7 ) The number of solutions of the equation : tan X = —^[3 where 0xXszIS7is-——— 


(d) 30 


(d) sin о 


(d)sin@= 3. 


акы the value of each of : 


(2) sin 1° + sin 2° + sin 3° + -- + sin 358° + sin 359° 


( 1) cos 20° + cos 40° + cos 60° + --- + cos 160° + cos 180° 


Exercise 


Graphing 
trigonometric ~~ 
functions 


i 2; Test yourself 


1 From the school book @Remember @Understand ФАрріу «ә Higher Order Thinking Skills 


First \\ iple choice questions 


Choose the correct answer from those given : 
$ ( 1 ) The range of the function f : f (8) = sin Ө is +--+ 


(a) {-15 1} (5) [-1 » 1] (c) +151 (d) ]- ee > ef 
$ (2 )If f (0) = cos 5 0 » then the range of the function is =-=- E 

(а) (-555] (b) [- 1 » 1] (c) +555 (à) [-5 55] 
© (3) The range of the function f : f (Ө) = 4 sin 2 6 where 6 [0 > 2 7] equal «+--+ 

(а) [-4 +4] (6) ]- 4 »4[ (с) [-2 2 (à) ]-2 »2[ 
$ (4) IF f (8) = sin 0 6 C[O » 2 » then the range of f is =- © 

(а)[—1›,1] (b) [0 51] (с) [- 1 0 (d)R 
© (5) The range of the function f : f (X)= sex where XER is -= 

e [1.1] (b) [-1 +1] (о) [-555 « [o> 2] 
^ ( 6 ) If the range of the function f : f (Ө) = 2 a sin Ө is [-6 56] » then a = e 

(a) 3 (b)-3 (c)6 (d) aand b together. 
^ (7 ) The minimum value of the function h : h (Ө) = 5 cos 7 8 is -------- 

(a) 5 (b) zero (c)-5 (d)-7 


5 (8) The minimum value of the function f : f (8) = 1 + sin 3 Ө is === . 
(a)-3 (6)-2 (с) zero (d)-4 


(84) 


» Exercise 11 Оза 
° 


© (9) The maximum value of the function g: g (0) = 4 sin Ө is ------.... 
(а) 4 (b) 1 (c) zero (d) = 
Ф (10) The function f : f (X) = 3 + sin (X) reaches its maximum value at X = ----..... 
л л л IT 
(a) 3 (b) 6 (c) 2 (d) 6 
9» (11) The function y = sin ( л + х) has maximum value at X = 
л -л л 
(а) = OF (d) zero 
y (12) If f (Ө) = 4 sin 3 Ө , then the sum of the maximum value and the minimum value of 


the function f (8) = 
(a) 8 (b) 6 (c) 2 (d) zero 


\ (13) The function f : f (Ө) = 2 sin 4 0 is a periodic function and its period equals .----...-. 
@2л (bm (9X «7 


j (14) If f is a periodic function and its period equals т s then f (X) could be з 


(a) 4 sin X (b) sin4 X (c) i sinX (d) sin 4 x 


1 (15) The opposite figure represents the curve of the trigonometric y 
function y = f(X) then the rule of the function 


(a) у= ѕіп Ө (b) y = cos Ө 
(с) у= 2 соѕ Ө (d) у= 2 sin Ө 


ў (16) If the opposite figure represents the curve of 
the function f : f (X) 2 cos X 


s then at b = .-........ 
(1 (b) zero 
(c) 7t (d)27t 


* (17) The opposite figure represents one cycle of 
the trigonometric function y = f (X) » then 


the rule of the function is ---------- 


(a) y22sin X (b)yssin2X 
(c)y=2sin2 X (d) y 2sin X 


> 2 @Remember @Understend OApply ə Higher Order Thinking Skills 


the function f : f (X) 2 2 sin + bc 


s then the coordinates of the point C ---------- 


e) (3m .- 1) (b) (9 »-2) 


| (18) If the opposite figure represents the curve of 


@(2n.-2) dw ($m.-2) 
9 2 


& (19) Number of times of intersections between the curve у = sin X with the X-axis on the 
interval [0 2 7t] equals сз 
(a) 1 (b)2 (c)3 (d) 4 


Essay questions 


Find the maximum and minimum values » then write the range of each of the 
following functions : 
(11y2 d sine (2)y=4sin20 (3)y=2sin30 


a Represent graphically each of the following functions and from the graph determine 

T the minimum and maximum values of the function and write the range : 
(1)y24cos0 where8C [0 .2 x] | (2)y=4sin@ where @€ [0,27] 
(3)y=2cos@ where0 € [-27t 5271] | (4)y=3sin@ where 0E [-20 2 zt] 


a Represent graphically each of the following functions » and from the graph determine 
the minimum and maximum values of the function » and write the range : 
(1)y2co0538 where 0° « 0 « 120° 

(2)y25sin20 where 0? < 0 « 180° 


C3 Use the graph calculator or graphing program on your computer to graph each of the 
functions: y=4cos@ » у= 3 іп Ө » then find from the graph : 
i 1 ) The range of the function. 


{ 2) The maximum and minimum values of the function. 


Choose the correct answer from those given : 


pUDIEZLSEX =m then EN 


(3) 4 sms] 0) 2=т=3 —()lsms3 (d)2<m<4 


» Exercise 11 ap 
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| 
9. ( 2) If the two points (X 1 ?€05 Х|), (X, „соз X.) lie on the curve of the function 


f: f OO = cos X » then the greatest value of the expression (cos X , — cos Xa) Eeee 
(а) 1 (b) 2 (c) zero (d) 180° 

P (3) If f (X) = а cos b X where a>0 sb» 0 is a periodic function and its period Jt and its 
range [-3 +3] the a + b = 

(a)4 (b 7 (c) 6 (d) 5 

| ( 4 ) The opposite figure represents 


the curve y 2 sin X 


» ћеп [a | |b |= ee 
01 (b)2 
(c) t (d) 270 


7 (5) In the opposite figure : 

If y = sin X s then BC A = -+ 

(a) 7t (b) 27t f B 
(c) 37t (d) 47t 


y 
T ( 6 ) The number of intersections of the curve у = sin 3 X with X-axis in the interval 
[0 52 xt] equals з 

(а)2 (b) 3 (c)4 (7 

Ф (7 ) If the number of times that the function f : f OO = sin a X intersect X-axis is 
9 times in the interval [0 , 2 zt] , then a = 

(a)3 (b) 6 (c)9 (94 

% (8 ) Number of times that the function f:f CO 2 sin2 X+ 1 reaches to its maximum 
value on the interval [0,2 n] is = 


(a) 1 (b) 2 (c)3 (d)4 


Exercise 


Finding the 
measure of an 
angle given the 
value of one of 
its trigonometric 
ratios 


CI From the school book G Remember @Understand O Apply «5 Higher Order Thinking Skills 


| First N lultiple choice question: 


Choose the correct answer from those given : 


ЕЗ 


$ (1)If8zsin" —— » ћепӨ =- 
(а) 60° (b) 120° (с) 240° (а) 300° 
9 (2 )1ЕсѕсӨ=-2 › 270° <Ө < 360° » then 0 = =- 
(а) 30° (b) 300° (c) 330° (d) 150° 
© (3)Iftange =) , 90° <0 < 180° » then © = === 
(a) 30° : (b) 120° (c) 150° (d) 210° 
© (4)Iftan0- 1.8 and 90° < Ө < 360° » then 9 = === 
(a) 60° 57 (b) 119° 3 (c) 240° 57 (d) 299° 3 
© (5)Ify = sin (90° – Ө) » then 9 = ---------- 
(а) sin! y (b) совт! у (с) sin! Ө (d) cos"! 0 
© (6) IfescO= ~2 > then each of the following could be a value of Ө except === 
(a) 45° (b) – 45° (c) — 135° (d) 225° 
© (7) sin! 0.7 = 
(a) 44° 25 37 (b) 135° 34 23 (с) 22492537 —— (a) 315° 34.23 


$ (8) sin! C06) = ——— 
(a) — 36.87° (b) 143.13? (c) 216.87? (d) 323.13? 
v (9 ) If cos Ө = 0.436 » where Ө is the measure of the smallest positive angle 
> then Ө = 
(a) 64° 9 (b) 115° 5T (c) 244* 9 (d) 295° 5T 
© (10) If sin0- 3 where Ө is the measure of the smallest positive angle » then Ө = 
(a) — 30° (b) 30° (c) 210° (d) 150° 
9 (11) If the terminal side of a directed angle Ө in the standard position intersect the unit 
-13 
circle at ( 8 эу) where у € Z* » then Ө = -+--+ 
(а) 30° (b) 150° (с) 210° (d) 330° 
© (12) In the opposite figure : 
m (4 ACB) 2 
-1 (12 -1(12 
(a) tan (42) (b) sin (2) 
(с) esc! (£) (d) cos! (2) € iens B 
© (13) cos (4) x cos”! (4) mem 
(a) 1 (b) i (c) 60° (d) cos i 


( 1) Ed sin 6 2 0.6 
(4) tan 0 = – 0.8227 
(7) £3 cot = 3.6218 


(10) esc Ө 2 — 2.5466 


Essay questions 


Find in degrees the measure of the smallest positive angle 0 satisfying : 


( 2) cos 0 20.7865 
(5) sin Ө = – 0.4652 
(8) cot 0 =- 1.4612 


(11) sec Ө = - 3.57 


» Exercise 12 


(3) tan @ = 2.4577 
(6) cos 0 = – 0.5206 
(9 ) sec O = 1.0478 


(12) csc Ө = 2.9811 


2 


(1) sin Ө =0.86603 
(4) tan Ө = 1.5417 
(7) csc 8 =- 1.8715 


(2) cos 8 =—0.4752 
(5) £3 cos 8 = — 0.642 


(8) cot @=-2.7012 


(9 c6) ofi И (дш) ol soos; jn nal 


2 If 0° < 0 < 360° ; find 6 which satisfies each of the following : 


(3) csc 0 =- 1.2576 
(6) sec Ө = 2.0515 
(9 ) @ tan 8 2 - 2.1456 


2 @Remember @Understand OAgply ə Higher Order Thinking Skills 


[3] 1 If the terminal side of angle Ө in the standard position intersects the unit circle at 
T point B ; then find m (Z Ө) where 0° < Ө < 360° when : 


TITTEN ansa. 4) (зэв(&,-®) 


умт 


0 (> Find the degree measure of the angle 0 in each of the following figures : 
i1) (2) (3) 


Bem, 


dem, 


Sem. 


E If sin Ө= 4 and 90° <0 = 180° : 
( 1 } Calculate the measure of the angle Ө to the nearest second. 


( 2) Find the value of each of the following : cos Ө » tan Ө » sec Ө 


ABC is a triangle in which cos A = — 0.5807 » tan B = 0.4578 
Find to the nearest minute m (Z C) «29° 54 » 


If 0° < 0 < 360° , find the values of 0 in degrees and minutes which satisfy : 


n tan Ө = sin 23° 48 + cos 84° 32 «26° 3] or 206° 37 » 
E 


If 0° < Ө < 360° ; find the values of Ө in degrees and minutes which satisfy : 
cos Ө = sin 70° — 2 cos 80° tan 75° « 110° 53 or 249° 7 


If tan Ө = 4 where Ө is the measure of the greatest positive angle 0 € ]0 »2 2 


| Find the value of o: to the nearest minute if : 


sin ot = sin 150° sin (- 0) + 4 ese (180° + Ө) tan 225° « 40° 33 or 139° 28 » 
Q) if sin w= E where 90° < œ < 180° ; find Ө from the equation : 
En 
" d cos (360° — ax) + cot (270° — Ө) = 2 where 0° < Ө < 360° « 45° or 225° » 
C3 The opposite figure represents a line segment joining 4 
between the two points А (3 +0) »B (7 »3) 4 
Find the measure of the angle @ included between AB and 3 É 
the X-axis. i ii 
AA x 
TX d 40808 d 
«36 53 13» 


» Exercise 12 бе 
е 


[12] 3 A palm of length 20 metres was broken due to the wind as 
in the opposite figure if the length of the vertical part equals 
7 metres » and the inclined part is of length 13 metres and 0 is 
the angle which the inclined part makes with the horizontal 

» find in degrees the measure of Ө 


Omar's answer 


" m(Z 9) = 57° 23 16 


гут (Z 0) =32° 34 44 


Which answer is right ? Why ? 


Choose the correct answer from those given : 


$ (1)csc (cos! zero) = 
(a) 1 (b)-1 E (d) zero 
i E133 esse 
$ OL sin (tan &)- 
a 297 
@ 72 (>) тз 
12 
(с) 13 (9) 13 
* | 3) In the opposite figure : 
ABCD is a parallelogram ; its area = 40 cm? 
s then m (2 А) = ere 
(a) 37° (b) 56° (c) 53° (d) 34° 
\ (4) tan! E +сог EE 
3 
л л 3X л 
az (7 (075- (4 
& (5) cos! X «sim! Xo i 
л л 
(а) zero (b) u (c) 5 (d) 7t 


on Unit Two 


CL From the school book 


a C One of the gymansts spins on the play device by an angle of measure 200°. Draw 
this angle in the standard position » then find its measure in radian. «349. » 


[2] C2 What is the distance covered by a point on the end of the minute hand in 10 minutes» 
if the hand length is бст. ? «23 bcm.» 


[3] C3 A satellite revolves around the Earth in a circular path way a full revolution every 6 
hours if the radius length of its path from the center of the Earth is 9000 km. Find its 
speed in kilometre per hour. « 9424.78 km/hr. » 


ü ОЗ А satellite spins around the Earth in a circular path a complete 
revolution every 3 hours. If the radius length of the Earth approximately 
equals 6400 km. and the distance between the satellite and the surface of 
the Earth equals 3600 km. » find the distance which the satellite covers 
during one hour approximating the result to the nearest km. 


« 20944 km. » 


a CJ A sundial is used to determine the time during the day 

through the shadow length falling on a graduated surface 

to show the clock and its parts. If the shadow rotates on the 

disk by the rate 15° every hour. 

( 1 ) Find the radian measure of the angle which the shadow 
rotates from it after 4 hours. 


( 2.) After how many hours does the shadow rotate by an angle 
of radian measure 2л ? 


( 3 ) The radius of a sundial is 24 cm. In terms of Zt » find the arc length which the rotation 
of the shadow makes on the edge of the disk after 10 hours. 


« 1057", 8 hours »20 7t cm. » 


a LL When the sun rays fall on a translucent surface » 


4 aa angle of | angle of 
they are reflected with the same angle of incidence but incidence | reffection 


some rays are refracted when they pass through this Ichda niy Repeat Hy) 
surface as shown in the opposite figure. 


If sin Ө, = К sin Ө, and k =з 0, = 60° » 


find the measure of angle 6, « 30° » 


mc 


Refracted ray 


» Life Applications er 


[1] E When Karim uses his labtop s the measure of the angle of 
inclination of his labtop on the horizontal is 132° as shown in 
the opposite figure. 


| 1 | Draw the figure on the coordinate plane such that the 


angle of measure 132° is in the standard position : then 


-a 


find its related angle. 


| 2.) Write a trigonometric function you can use to find the value of a 
> then find the value of a to the nearest centimetre. «17 em.» 


a CA The spinning wheel is commonly spreading out in the 

amusement parks. It contains a number of boxes rotating in 

à circular arc of radius length 12 m. 

If the measure of the common angle with the terminal side 
5x 


in the standard position is ^r 


i 1) Draw the angle of measure = in the standard position. 


( 2.) Write a trigonometric function you can use to find the value of a » then find the value 
of a in metre to the nearest hundredth. «849 т.» 


[9] It is possible for the ships entering the port » if the level of water is high as a result of 

the movement of the ebb and tide » where the depth of water is at least 10 metres. 

The movement of the ebb and tide in that day is given by the relation 

S = б sin (15 п)° + 10 where n is the time elapsed after the mid-night in hour according to 

24 hours system. 

{ 1 ) How many times did the depth of water completely reach 10 metres in the port ? 

1 2) Draw a graph representation to show how the depth of water vary with the movement 
of the ebb and tide during the day. 

( 3 | How many hours during the day at which the ship be able to enter the port ? 


[10] CQ A ladder of length 5 metres rests on a wall. 
If the height of the ladder from the ground is 3 metres se 


3m. 


s find in radian the measure of the angle of inclination 


of the ladder to the horizontal. 


«0.644 » 


2 


@ © There is a skiing game in the theme parks. 
Tf the height of one of these games is 10 metres 
sand its length is 16 metres as in the opposite figure 


UNIT 


» Write a trigonometric function you can use to 
find the value of the angle Ө » then find the value of the 
angle in degrees to the nearest thousands. 


à ЫЗ Karim descends by his саг down a ramp of 
length 65 m. and its height is 8 m. If the ramp 
makes an angle 0 with the horizontal 


» find m (Z Ө) in degree measure. 


КУ E 
« 38.682? » 
mass 65m, 
«Pail» 


E Geometry 


Similarity. 


The triangle proportionality theorems. 


Unit Three 


Similarity 


Similarity of polygons. 


Exercise 


Similarity of triangles. 


Exercise 


The relation between the areas of two similar polygons. 


Exercise 


Applications of similarity in the circle. 


o 
ES 
E 
S 
E 
[n] 


At the end of the unit : Life applications on unit three. 


| Exercise 


Similarity of 


polygons 


Test yourself 


CA From the school book @ Remember 


| — FirstN Multiple choice questions 


Choose the correct answer from those given : 


& Higher Order Thinking Skills 


® ( 1) IfK is the scale factor of similarity of polygon M, to polygon M; and 0 < K <1 
» then the polygon M, is --------- to polygon M, 


(a) congruent to (b) enlargement (c) minimization (d) of double area 
* (2) Ifkis the scale factor of similarity of polygon M, to polygon M, and the polygon M, 
is minimization to polygon M, ; then К may be equal --------- 
3 3 2 
(a) 1 (3 © 3 @4 
* (3) If K} is the scale factor of similarity of polygon M, to polygon M, and K, is the scale 


factor of similarity of polygon M, to polygon M, » then the scale factor of similarity 
of polygon M, to polygon M, is «+++ 


K, K, 

(а) K, +K, (b) KK, (c) K, (d) K, 
( 4) The two similar polygons are congruent if the scale factor K satisfies ---------- 

(Kel ^ (kei ()K>1 (d)0«K «1 

© (S)ITAABC А DEF , BC 23 EF , then the scale factor of similarity of the two 
triangles = зз 

2 H 

(а) = 0 = (c) 1 (d) 3 


(Y c8) efi \/ (әш) cll- stit- palag) 


q 


= 3 @Remember @Understand ФАрріу «8% Higher Order Thinking Skills 


© ( 6 ) The scale factor of similarity between the square ABCD and the square XYZL equals 
each of the following except - 


(a) AC: XZ (b) AB: YZ (c) (AB)? : (XY? (d) BC: YZ 


7 (7) To make two polygons M, and M, similar ; it is sufficient to have + 

(a) their corresponding angles are equal in measures only. 

(b) their corresponding sides are in proportion only. 

(c) (a) and (b) together. (d) nothing of the previous. 

* (8) To make two rhombuses ABCD , XYZL similar it is sufficient to have ·--.-----. 

(a) m (Z A) = 60° » m (Z Y) = 120° only. 

(b) the perimeter of rhombus ABCD = 2 the perimeter of the rhombus XYZL only. 
(c) (a) and (b) together. (d) nothing of the previous. 

* (9 ) Which of the following statements is not true ? 

(a) each two squares are similar. 

(b) each two equilateral triangles are similar. 

(c) each two rhombuses are similar. 

(d) each two regular polygons with the same number of sides are similar. 

* (10) The true statement from the following is ===- 

(a) all the isosceles triangles are similar. 

(b) all the right angled triangles are similar. 

(c) all the squares uses are similar. (d) all the regular polygons are similar. 

° (11) Which of the following statements is true ? 

(a) all the regular polygons are similar. 

(b) all the squares are congruent. 

(c) all the equilateral triangles are similar. 

(d) all the rhombuses are similar. 

© (12) IfM, +M, are two similar polygons and the lengths of two corresponding sides are 20 cm. 
> 16 cm respectively » then the perimeter of polygon M, : the perimeter of M, = ~+- 
(а) 25: 16 (b) 41:9 (c) 9:41 (d)5:4 

© (13) Two similar polygons ; the ratio between their perimeters equal 4 : 9 ; then the ratio 
between the lengths of two corresponding sides is ---------- 

(a)4:9 (b) 2:3 (c) 16:81 (d)9:4 


» Exercise 1 2 
. 


© (14) Two similar polygons ; the ratio between the lengths of two corresponding sides is 
3:4 »if the perimeter of the smaller is 15 cm. » then the perimeter of the bigger is 
^ cm. 
(a) 20 (OR (c) 27 (a) 25 
(15) If polygon ABCD ~ polygon XYZL and AB = 32 cm. : BC = 40cm. XY 2 3m- 1 
»YZ=3m+1 , then m= --------- 


(a)3 (b) 2 (c) 1 (d)4 
© (16) Two similar rectangles » the dimensions of the first are 4 cm. 5 10 cm. and 


the perimeter of the second rectangle = 140 cm. » then the area of the second 


rectangle =. cm? 
(a) 100 (b) 200 (c) 500 (d) 1000 

© (17) If A ABC ~ A DEF , AB 23cm. , DE = бст. , EF = 8 cm. , then BC = cm. 
(а) 4 (b)3 (c)2 (d) 15 

© (18) The perimeter of one triangle of two similar triangles is 74 cm. and the side lengths of 
the second are 4.5 cm. » 6 cm. » 8 cm. s then the length of the greatest side in the first 
triangle equals +з cm. 
(a) 4 (b) 64 (c) 32 (d) 16 

© (19) If polygon ABCD ~ polygon XYZL » then a 
(a) XE фар oğ% o% 


o— 


(20) In the opposite figure : 
If the polygon ABCD ~ the polygon XYZL D 


A 
and the perimeter of polygon ABCD = 48 cm. m 
» then the perimeter of polygon XYZL = cm. 
(a) 48 (b) 36 
z om Y s. й 
(с) 64 (d) 32 g € 
© (21) In the opposite figure : A 
If AABC ~ A DEF 5 5, A 
— v x 2x° 
then the length of FE = cm. Е EC ree B 
(а) 3 (b) 4 (c) 6 (d)8 


[s 
= 3 @Remember @Understend — OApgly «ә Higher Order Thinking Skills 
^ (22) In the opposite figure : E use piu os 
If A CBA ~ A CED СИ 
Е Е 


using the lengths shown on the figure » 
then ED + EA =- em. 

(a) 12 (b) 13 (c) 14 (d) 15 
| (23) In the opposite figure : 


Rectangle ABCD ~ rectangle XBYL + 


then the length of YC = --------- cm. 
(a) 6 (b) 8 (c) 10 (d) 11 
\ (24) In the opposite figure : 

Polygon ABCD ~ polygon EFLD 


then X= ev cm. 
(а) 5 (b) 3 
(c) 7.5 (96 
* (25) In the opposite figure : A Р 
IfA ABC ~ AAED ; d 
m(ZB)23X-«10* ,m (4 AED) =X + 30° , 
then m (Z A) = e c B 
(a) 50° (b) 40° (c) 30° (d) 60° 


& (26) The opposite figure shows three regular hexagons » the ratio 
between their sides lengths is as follows 
a:bzl:25b:cz3:8 


if the length of the side of the greatest hexagon — 32 cm. 


> then the perimeter of the smallest hexagon = +-+- cm. 


(a) 12 (b) 6 (c) 36 (d) 48 


Essay questi 


» Exercise 1 2 


CA Show which of the following pairs of polygons are similar. Write the similar polygons 
in the order of their corresponding vertices and determine the similarity ratio : 


(1) 


1(2) E Sem. F 


12cm. 


[a 


ET 


Find : 


aü In the opposite figure : 
A ABC ~ А NML 


to triangle NML 
(2 ) The values of X and y 


The lengths of sides are shown on the figures. 


( 1) The scale factor of similarity of triangle ABC 


€ 12cm. B L xm M 
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In the opposite figure : c 
iem G 
Polygon ABCD ~ polygon EFGH п u X 
( 1) Find : The scale factor of similarity of 3 a 
polygon ABCD to polygon EFGH E 2 
( 2 ) Find the values of : X and y ACTES Br sse 
«$ 510m. 7 em.» 
In the opposite figure : 
А ADE ~ А АВС 
Prove that : DE // BC » 
and from the lengths shown on the figure » 
find the length of each of : BD and CE « 12 em. s» 10 em.» 
a LO In the opposite figure : А 
AABC ~ А DEF 
РЕ = 8 ст. : EF = 9 ст. » FD = 10 ст. E 
If the perimeter of A ABC = 81 cm. * T 
, find the side lengths of : A ABC 3 vs 
E B 


« 24 em. 327 ст, » 30 ст. » 


2 Two similar rectangles » the dimensions of the first are 8 cm. and 12 cm. » and the 
perimeter of the second is 200 cm. Find the length of the second rectangle and its area. 


« 60 ст, +2400 cm?, » 


In the opposite figure : 
Polygon ABCD ~ polygon XYZL 
( 1 ) Calculate : m (Z XLZ) ; length of AD 


( 2 ) If the perimeter of the polygon 
ABCD = 19.5 cm. 


z Sem. ү 


Find : The perimeter of the polygon XYZL « 90° 33.6 cm. +26 cm. » 


[5] С If polygon ABCD ~ polygon XYZL › complete : 
(2) AB x ZL=XY x e 


perimeter of polygon -- XY 


(4) perimeter of polygon ------- = АВ 


> Exercise 1 Э 
° 


8 In the opposite figure : 

A МАВ ~ A MCD 

Prove that : The figure ABDC is a cyclic quadrilateral. 
And if AB = 8 cm. ;CD=4cm. MA = 4.8 cm. 

s Мр = 2.5 ст. 


Find : The length of BC «740m,» 


Triangle ABC has : AB = 5 cm. ; BC=6 cm. »AC = 9 cm. Find the lengths of the 
sides of a similar triangle if : 


( 1 ) The scale factor of similarity = 2.5 (2) The scale factor of similarity = 0.6 


CA The dimensions of a rectangle are 10 cm. and 6 cm. Find the perimeter and the area 
of another rectangle similar to it if : 


( 1 ) The scale factor equals 3 ( 2 ) The scale factor equals 0.4 


In the opposite figure : A ABC ~ A DBA 

Prove that : AB isa tangent to the circle passing through the 
vertices of A ADC and that AB is a mean proportional between 
BD and BC and if AB = 6 cm. ; AC = 7.5 cm. 

Find : The length of each of AD ,Ср 


@ ЕШ) In each of the following figures : Polygon M, ~ polygon М, ~ polygon M, 

Find the scale factor of similarity of each of polygon M, and polygon M, with respect to 
polygon M, 

(1) 


s In the opposite figure : 
Rectangle ABCD ~ rectangle AEON 

Prove that : 

Perimeter of rectangle ABCD : perimeter of rectangle AEON 
= (AB — AD) : (AE- AN) 


{це 
Без 


>т 


Exercise 


Test yourself 


From the school book @Remember @Understand @Apply о Higher Order Thinking Skills 


EN s 2 D 


Choose the correct answer from those given : 


© (1) In the opposite figure : 
If ED // BC , AE =2 cm. ; 
;ECz3cm.;ED-6cm. 2 m 
s then BC =з cm. 


(а) 9 (b) 15 (с) 12 (d) 10 


© (2 ) Іп the opposite figure : 


Х= cm. 
(a) 12 (b) 24 
(c) 36 (d) 48 


© ( 3) In the opposite figure : 

If DE // BC + then X = — 

(a) 10 (b) 30 
(c)3 (d) 24 


$ (4) In the opposite figure : 


AQ ze ie 

(a) 6 (b) 9 

(c) 12 (d) 15 
© (5) In the opposite figure : 

LM YZ = + 

then у= 

(a) 1} [OE 

© + (d) i 
© (6) In the opposite figure : 

If AC 29cm.  BDz4cm. 

»BC=6cm. » 

then the perimeter of A ADE = cm. 

(a) 18 (b) 16 

(c) 14 (d) 12 
© (7) In the opposite figure : 

If the perimeter of A DXY = 8 ст. 

s then the perimeter of A ABC = cm. 

(a) 18 (b) 24 

(c) 36 (d) 48 


© (8) In the opposite figure : 
If m(Z AHD) = m (Z C) ,АН = 14 cm. HD = 12 ст. 


„СВ = 15 cm.  DB-4cm. 
s then AC + AD + AB = -+ ст. 


(a) 62.5 (b) 48 (c) 56 


* (9) In the opposite figure : 


If CN =X cm. , МА = (5 X) em. MN 2 7 em. 
»m(Z С) = m(Z А) = 50° m (4 CMN) = 80° 
s then AB = «+--+ cm. 


(a) 21 (c) 42 


A 


(d) 53.5 


(d) 28 


» Exercise 2 2 
° 
D 


A 


B 


QE ce ease 1/ (мдш) д – рма о 


га 


= 3 @Remember Understand OApply ə Higher Order Thinking Skills 


$ (10) The triangle whose sides are l » m 5 п is similar to the triangle whose sides are -~ 


(а) (4+25m+25n4+2 (6) (-2 ,m-25n-2 


(с)2 (1,2 т,2п (d)l+msmensn+l 


* (11) Two angles of a triangle with measures 50° , 70° similar to another triangle with 
angles of measures 50° and -----:---- е 

(а) 60 (b) 80 (c) 55 (d) 40 

9 (12) If two triangles › the first has two angles of measures 50° and 60° , the second has 
two angles of measures 60° and 70° , then the two triangles аге ----.----- 

(a) congruent and not similar. (b) similar and not necessary congruent. 
(c) congruent and similar. (d) not congruent and not similar. 

© (13) In the opposite figure : 

ABCD is a parallelogram 5 F ECD 


s then BC =з cm. 

(95 (b) 15 (c) 10 
* (14) In the opposite figure : 

BB eese em 

(а) 5 (b) 6 (с)4 


* (15) In the opposite figure : 


у= 59 ст 
(а) 2 (b) 4.5 
(c) 3.5 (d) 3 


© (16) In the opposite figure : 


The ratio between the perimeters of the two triangles 
ADE s ABC is «+++ 

(a)2:1 (b) 3:5 (c) 1:2 

© (17) In the opposite figure : 

If m(Z DAB)2m(Z C) 

„Шеп X = .----- - 


(a) 6 (b) 18 (c) 21 
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© (18) In the opposite figure : 
m(Z ВАР) =m (/ C) -AB- 16 cm. 


BD = 12 cm. »then DC = ---------- cm. 
(a) 16 (b) 12 

1 1 
994 (9) 231 


© (19) In the opposite figure : 


If B is the midpoint of CE 


s then DE = e+ cm. 

(а) 4 (b)5 

we (9)7 
© (20) In the opposite figure : 

А@=е е enis 

(a) 6.2 (b) 6 

(с) 7.2 (7 


D 10 cm. B 
© (21) In the opposite figure : 


If m (4 ADC) = m (4 ACB) 


> then AB = ст. 
(a) 12 (b) 16 
(c) 18 (d) 20 


© (22) In the opposite figure : 
Ifm(ZA)2m(ZD) 


s then X = ---------- 
(а) 5 (4 
(03 @2 


^ (23) In the opposite figure : 


If AB // EC 
ED = 
> then Bc^ 
(a) + Ез 
©4 @4 


= 


© (24) In the opposite figure : 


ee Өй 
(а)3 (b) 6 
(c)9 (d) 12 


$ (25) In the opposite figure : 


DHS anit etd 
(a)8 (b) 10 
(c) 12 (d) 15 


$ (26) In the opposite figure : 

If M is the point of intersection of the medians of A ABC 
MEAD . ME // AC ME - 3 cm. 

» then the length of TAG ze cm. 

(a) 3 (b) 6 (c)9 
$ (27) In the opposite figure : 

If M is the point of intersection of 

the medians of AABC 

» MX // BC ; BC - 12 cm. 

s then MX = vee em. 

(a) 6 (b) 8 (c)4 
7 (28) In the opposite figure : 

If m (4 B) =m (4 С) = m (Z AED) = 90° 


»then the length Of AB ues cm. 
(a) 12 (b) 8 
(10 (d) 15 


© (29) In the opposite figure : 


(а) 3 (b) 4 
(c) 245 (d) 5 
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B бст. 


E 4cm. C 


= 


© (30) In the opposite figure : 


% (31) In the opposite figure : 

The length of BD =з cm. 
(а) 9.5 

(c) 7.5 

(32) In the opposite figure : 

ABC is an isosceles triangle 


where AB = AC , BC = 48 cm. 


s= = = then DC = e cm. 


(c) 24 

© (33) In the opposite figure : 

If DE = 3 cm. » DC = 4cm. 

s then area (A ABC) = «+--+ cm? 
(a) 12 

(c) 18 

© (34) In the opposite figure : 


If A ABC is a right-angled triangle at A 
> AD L BC , then from the following 
the wrong statement is ---------- 


(a) AABC ~ ADBA 
| (c) ABAD ~ A ACD 
(35) In the opposite figure : 


АВ = 16cm. S BD = 4 cm. 
> then the length of BH =... ст. 


(а)4 (b) 8 


> Exercise 2 ? 


ABH is a triangle » HD L AB >m (4 A) = m (4 BHD) 


A 
E 
(b) 6 2» 
8 ES м è 
A 
(b) 7.2 Е 
EJ D 
(d)8 
B 9 cm. Га 
А 
E F 
(b) 20 
(d) 28 a as e 
A 
an. 
LEX 
(b) 16 с E " 
(d) 24 
A 
a T 
(D AABC ~ ADAC 
(d) AD = DB x DC 
H 
Васт. А 


(с) 12 (4) 873 


UNIT 
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© (36) In the opposite figure : 
If AD =(X+2)cm.;BD=4cm.,;CD= 


s then X = or 


(a) 11 
(c)6 


* (37) In the opposite figure : 


ааа ст. 


* (38) In the opposite figure : 


(X oy) E ee 
(a) (473 в) 


(e) (473 аз) 


© (39) In the opposite figure : 


ABC is a right-angled triangle at A > 
AD L BC ; AB =30 cm. , DC 2 32 cm. 
sthen X+y= 


(a) 36 


(c) 42 


^ (40) In the opposite figure : 


(c) 11 


© (41) In the opposite figure : 


If BE = 2 ED 
> then AE = 
(a) 1 
(c)3 


9 cm. 


(b) 8 © 
(9) 4 


(b) 4 
(d) 4.8 


œ) (8 413) 


(d) (8 +8) 


n 
C Rem. 0 Хет. B 


(b) 48 
(d) 52 


(b) 10 
(d) 12 


(2 
(94 


»Exercise2 @ 
1 


© (42) In the opposite figure : 


BD =з cm. 
(a) 8 (b) 4 
(c) 16 (d) 2 


© (43) In the opposite figure : 

If DA 5 DB are tangents to 

the circle at A and B respectively 

ОА = РВ = 8 ст. »BC=2cm. 

s then AC = ++ ст. 

(а) 3 (b) 4 (с) 5 
© (44) In the opposite figure : 


AD is a tangent to the circle 


» then the length of DB = + cm. 
(а) 5 (b) 4 
(с) 6 (4) 61 


(45) A person of length 1.6 т. stands beside a light pole if the shadow of the person is 
2.4 m. and the length of the shadow of the pole is 6.6 m. » then the length of the light 


pole equals +- m. 
(а)44 (b) 9.9 (c) 8.8 (d) 10.1 
© (46) By using the opposite figure : 

All the following statements is true except ---------- 
(a) BC =2 DE 


(b) DBCE is a cyclic quadrilateral 


(c) AADE ~ AACB 


(d) AD x AB = AEx AC 


ks 
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a C3 State in which of the following cases » the two triangles are similar. In case of 
| similarity » state why they are similar : 


c A 
(1) (2 (3) 
D 1% 
45 A 
55 а 75 
F EC B @ 
(4) (5) 


Е 
x 
9. 
a h 
2 75cm. ?" 
а In the opposite figure : 
B 5 Y and C are collinear. 
Prove that : 
(1)AXBY ~ A ABC Ё 
c 18cm. A 


(2) BC bisects Z ABX 


8 C3 In the opposite figure : 
ABC is a triangle in which : AB = бст. BC 29 cm. > 
АС = 7.5 cm. »D is a point outside the triangle ABC where 


DB = 4 cm. » DA = 5 ст. Prove that : é Бат B 
(1)AABC~ADBA (2) BA bisects / DBC 


» Exercise 2 2 


(a) In the opposite figure : 

ABC is a triangle in which AB = 8 cm. » 
AC=6cm.,DEAB; 

where AD =3 cm. sEG AC ; 

where EC = 2 cm. 

Prove that : AAED ~ A ABC 


E inthe opposite figure : 

АР ПВС = {Е} ,AE=7.5 cm. ,EC = 12 cm. ,BE=9 cm. 5 
= 10 cm. ,AB=6cm. 

Prove that : A ABE ~ A DCE , 

then find the length of : CD 


Oo In A ABC ,АС>АВ M € AC where m (4 ABM) = m (Z C) 
Prove that : (АВ)? =AM x AC 


a CÀ In the opposite figure : 

© — — 

ABC is a triangle » D € AB , DE // BC and intersects AC at E 5 

AX is drawn to intersect DE and BC at X and Y respectively E 


( 1) State three pairs of similar triangles. 


рх XE DE € Y B 


(2) Prove that : BY YC ВС 


Оһ the opposite figure : 

ВС DE = {Е} ; AB =6 cm. > 

ВС = 12 cm. ,AC=8cm. FC 23cm. 5 

BD = 4.5 cm. ; DF = 6 cm. Prove that : 

(1) ДАВС ~ A DBF ( 2) A EFC is isosceles. 


[9] {2 In the opposite figure : A 
ABCD is a quadrilateral » 


АВ _ CE BD. EB 
E EBD where А8 = BC 'DA" BC 


Prove that : (1) AD // BC 
(2) AB//CE 


(\е =F Vo Assit \/ (эш) ol-stuab,- paleg |113 
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UNIT 


@ asc is a triangle in which: АВ =4ст. » AC=3cm. > D € BÀ such that AD 2 4.5 cm. » 
© 


E ECA where AE = 6 cm. 
Prove that : BCDE is a cyclic quadrilateral. 


(i) ABC is a triangle » AB = 8 ст. > AC=10cm. › BC=12cm. » ECAB 
where AE = 2 cm. »D € BC where BD = 4 cm. Prove that : 


(1 ) A BDE ~ A BAC and deduce the length of DE «Sem.» 
( 2 ) The figure ACDE is a cyclic quadrilateral. 


ü XYZ is a right-angled triangle at X » draw XL L YZ and intersects it at L 
CY vL 

XZ 127 eee. 
If XY = 12 ст. and XZ = 16 cm. » calculate the length of each оѓ: YL , XL 


«7.2 cm. 39.6 cm. » 


Prove that : 


In the opposite figure : 


ИЕ E D A 
ABCD is a parallelogram O € DC » 
BO is drawn intersecting АСан, Ге, 
and intersecting AD at E is B 
Prove that : ( 1) A AHE ~ A CHB (2) (HB)? = HE x HO 


С AB and DC are two chords in a circle » AB N CD = {E} » where E lies outside the 
circle » AB 2 4 cm. » DC = 7 cm. and BE = 6 cm. 


Prove that : A ADE ~ A CBE ; then find the length of : CE « I2em.» 


AB is a diameter in a circle » C isa point belonging to the circle » AC is drawn 
intersecting the tangent to the circle at B at D 


Prove that : (BC = CA x CD 


C ABC is a right-angled triangle at A » AD L BC to intersect it at D 
BD_1 v 
If per and AD 2 6/2 ст. 


2 
» find the length of each of : BD ; AB and AC «бет. »6*[3 em. 3616 em.» 
ü In the opposite figure : A бет. D 


А АВС is a right-angled triangle at B » AC = 15 cm. BC = 12 ст. » 
E is the midpoint of AB » AD // BC » where AD = 6 cm. 
Prove that : A ABC — A EAD and deduce that AC // DE 


114 
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[18] In the opposite figure : 

"I ABC isa triangle in which : D € BC where BD =4 cm. > 
DC -5cm.If AB 26cm. > AC =8 cm. 4 e 
( 1) Prove that : A ABC ~ A DBA 
(2 ) Find the length of : AD С з= Юеш Ж 
(3) Prove that : AB is a tangent segment for the circle passing 

through the vertices of AADC 


Œ In the opposite figure : 

LMN is a triangle , E EMN , K EMN 
»OELN ;LM=12 cm, ,ME=8cm. › 
LE =9 cm. , EO = 6 cm. , ЕК = 4 cm. , KO = 4.5 ст. kimk а M 
Prove that : OK // LE , ЕО // ML ; then find the length of NK «4em.» 


= Ш ABC and DEF are two similar triangles » AX L BC to intersect it at X , DY L EF to 
intersect it at Y Prove that : BX x YF = CX x YE 


Авс їз a triangle »AB=9cm. » BC=12cm. » CA=15cm. » D EBC such that: 
^ Se == 

BD= i BC , DH L BC to intersect AC at H 

Find tha area of the shape : ABDH «232 em?» 


TRR i BC where DB BA 
ae ABC is a right-angled triangle at A » D € BC where AB^ BC 


Prove that : (1 AABC ~ A DBA (2) AD.L BC 


23) ABCD is a quadrilateral inscribed in a circle » its diagonals AC , BD intersect at E 5 


ВА _ BD ; 
FET pc Prove that : 
( 1) AABE ~ADBC (2) BD bisects Z ABC 


1 In the opposite figure : 
rx 
ABC is a right-angled triangle at A E 


‚АР 1 BC: DELL AB; DF.L AC F 


Prove that : ( 1 ) A ADE ~ A CDF 


(2 ) Area of the rectangle AEDF =JAExEBxAFxFC 
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АВС is a triangle »D ЄВС , AD is drawn and point Н is assumed on it » then HXis 
drawn // AB to intersect BD at X » and HY is drawn // AC to intersect DC at Y 


Prove that : ( 1 ) A ABC ~ A HXY { 2 ) XY x AD = BC x DH 


26) CO In the opposite figure : 2 


ABC is an obtuse-angled triangle at A » 
AB 2 AC , AD 1 AB and intersects BC at D 


Ө € mn B 
Prove that : 2 (ABY = BD x BC 
а In the opposite figure : B A 
AX LBD , BX = ВА 2 
AX LBD > Gp ca Prove that : 
(1)ABXA~ACDA 
(2) AC is a diameter in the circle. © ы 


Авс is a triangle in which AB=AC » ЕЄВС › Е@ВС , РЄСВ › DECB 
where (AB) = DB х CE Prove that : A ABD ~ A ECA 


Choose the correct answer from those given : 
4 | 1 ) In the opposite figure : 

aS 2 
s then AE = --------- cm. 
(a) 16 (b) 15 ас" 
(с) 12 (d) 10 
7 (2) In the opposite figure : 
If M is the point of intersection 


of medians in AABC 


> then the length of ЕМ = 
(а) 4 (b) 5 
(c) 6 (d)8 


= 
hang 
о 


© (3) In the opposite figure : 

CCBD .m(ZD)-m(Z BAC) 
АВ =6 cm.  CDz 5 em. 

s then BC = -++ cm. 

(a) 3 

(c)5 

* (4) In the opposite figure : 

If X?-y? = 16 

s then y x Z = e cm? 
(a) 4 

(c) 12 

© (5) In the opposite figure : 
If m (Z ABC) = 120° 

> A BDE is an equilateral triangle 
s then X= eee cm, 

(а) 5 

(с) 7 

© (6) In the opposite figure : 
Ifm(Z1)2m(Z2)2m(Z3) 
s then DE: EF: FD = 
(a)7:11:12 

(c) 12:72:51 

$ (7) In the opposite figure : 

XY // AC , DE // BC 

s then DB = cm. 

(a)2 

(c)4 

© (8 ) In the opposite figure : 


» Exercise 2 2 


(b) 4 
(d) 6 


(b) 8 
(d) 16 


(b) 6 
(d) 8 


(b) 12:11:7 
(d) 11 : 12:7 


(b)3 
(d)5 


(b) 15 


(d) 21 D C3em. В 


UNIT 


& (9) In the opposite figure : 
IF FX 1 AB: DY 1 BC: EZ.L AC 
АС =9 cm. BC = 12 cm. s DE = 4 cm. 


> then EF = +- ст. 
e (b) 3 
(с) 5 @6 


$ (10) In the opposite figure : 
If ABC is a right-angled triangle at A 
» DEFY is a square » BE = 8 cm. , FC=2 cm. 


> then the area of the square DEFY = em? 

(a) 4 (b) 16 

(c) 20 (d) 36 
(11) In the opposite figure : 

If AB // EF // CD 

s then EF = +--+ cm. 

(а) 2.5 (b)2 

(c) 1.5 (d) 1 


(12) In the opposite figure : 
EF // BC , DE // CA 
If BD=6cm. »DC=8 cm. 


s then EF = «+-+ cm: 
e (by 48 
(c) 3 (d) ЕЗ 


é (13) In the opposite figure : 
If m(Z ACD) = m (Z BEC) 


> then BE + BC =---------- cm. 
(a) 16 (b) 18 
(c) 20 (d) 24 


*. (14) In the opposite figure : 
ABCD is a trapezium » m (Z ABC) = m (4 DCB) = 90° 
> AC L BD , then the area of the trapezium 


ABCD = +--+ cm? 
(a) 13 (526 
(c) 39 {4) 60 


3 @Remember @Understand OApply Higher Order Thinking Skills 


b. 


B бет D 8m C 


A fep, 


Exercise 


The relation 
between 
the areas of 
two similar 

polygons 


OApply «ә Higher Order Thinking Skills 


@ Understand 


CA From the school book @ Remember 


Choose the correct answer from those given : 


© (1) The ratio between the perimeters of two similar polygons is 4 : 9 5 so the ratio 
between their areas is --------- 


(a)4:9 (b) 9:4 10)2::3 (d) 16:81 
- _ » а (А XYZ) _ 
© (2) EL3If A ABC AXYZ AB-3XY then 7 ABO” 
Li L 
(a) 3 (b) 9 (© 3 (9 9 


© (3) If the ratio between the areas of two similar polygons is 9 : 49 , then the ratio 
between the lengths of their two corresponding sides is -----.-..- 


(a)3:7 (b) 9:49 (c) 3:10 (d) 10:3 


© (4) The ratio between the corresponding sides of two similar triangle is 2 : 5 » if the area 
of the first one is 16 cm? » then the area of the second one = ---------. cm?, 
(a) 40 (b) 80 (c) 100 (d) 120 


(5 ) C3 If the lengths of two corresponding sides in two similar polygons are 12 cm. » 
16 ст. and the area of the smaller polygon = 135 cm? , then the area of the greater 
polygon =- cm? 


(a) 24 (b) 180 (c) 240 (d) 200 


S 


z 
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© (6 ) If the ratio between perimeters of two similar polygon is 5 : 7 and the area of the greater 


polygon is 245 cm? » then the area of the smaller polygon equals --------- cm? 
(a) 125 (b) 175 (c) 343 (d) 480.2 

© (7) The ratio between two corresponding sides of two similar squares is 3 : 4 » if the area 
of the greater square is 48 cm? » then the area of the smaller one = cm? 
(a) 16 (b) 12 (c) 20 (d) 27 

© (8 ) The ratio between the lengths of the diagonals of two squares is 2 : 5 » if the area of 
the smaller one is 4 cm? » so the area of the greater one is -=-= cm? 
(a) 25 (b) 16 (c) 10 (d) 20 


© ( 9 ) If the ratio between areas of two similar triangles equals 9 : 25 and the perimeter of the 


smaller triangle is 60 cm. » then the perimeter of the greater triangle equals -- 


(a) 60 (b) 80 (c) 100 (d) 120 
© (10) (2 If A ABC ~ A DEF; a (А ABC) - 9 a (A DEF) and DE = 4 cm.» then AB =. 
(a) i (b) 12 (c)9 (d) 36 


(11) The ratio between the diameters of two circles is 3 : 5 » if the area of the inscribed 


square in the smaller circle is 27 cm? «then the area of the inscribed square in the 


greater circle equals --------- em? 
(a) 45 (b) 50 (c) 75 (d) 100 

© (12) The ratio between two corresponding sides of two similar polygons is 3 : 4 » if the 
sum of its two areas is 150 cm? » then the area of the smaller polygon = ст 
(а) 54 (b) 96 (c) 75 (d) 52 


© (13) The ratio between the lengths of two corresponding sides in two similar polygons is 


5 : 3 and the difference between their areas is 32 cm? » then the area of the smaller 


ст? 


polygon is «+ 
(a) 18 (b) 50 (c) 32 (d) 16 


area of polygon M 
7 (14) If the polygon M, ~ the polygon M, and polyg RR. М 


area of polygon M, 16 
s then it means that + 
(a) the sum of their areas = 25 square units. 
(b) the ratio between the two corresponding sides = 9 : 16 


(c) the scale factor of the similarity of M, to M, = га 


(d) the perimeter of polygon M, = 3 the perimeter of polygon M, 


$ (15) £ If the polygon ABCD ~ the polygon ABCD 5 


» Exercise 3 2 
° 


АВ 
АВ 


1 
3 


th 1 ABCD 
s then f e-polygon ABCD) 


(a) 2 DE 


7 (16) In the opposite figure : 


If AB = 3 cm. » BE = 5 cm. , EDz 7 cm. 


a(ACDE) m(ZDCE) — 


@ 0 


> then 


© (17) In the opposite figure : 


If DE // BC , DE =4 cm. BC 29 cm. 
a(A ADE) _ 


ə then WO ABO 


16 
gr 
65 
(с) gr 


© (18) In the opposite figure : 


»thena (A AXY) = 
(a) 10 


© (19) In the opposite figure : 


If BE // DC 


the area of A ABE 
»then 


25 
(а) $T 
9 
(c) 16 
© (20) In the opposite figure : 
DE // BC , the area of A ADE = 8 cm? 
> then the area of the figure DBCE = 
(a) 27 
(c) 24 


(c) i 


9 
(c) 25 


81 
(b) 6 


mm 


If AX : XB 25:3 5a (A ABC) = 25.6 cm? 


(c) 41 


(V тё ) o fuil \/ (оа) а, Jan nal 


" perimeter of (ABCD) _ —— 
a (the polygon ABCD) perimeter of (ABCD) 


cC 
(d) 65.5 


= 


c 10cm. D 


Ao 
Ü 
E 
o 
c B 
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^ (21) In the opposite figure : 

If the area of the figure ABED = 42 cm? 
s then the area of A CED = -+-+ cm? 
(a)8 (b) 12 C *w E ет 0B 
(c) 16 ` (d) 20 


* (22) In the opposite figure : X 


A(AXAB) L. 
a(AXYZ) | A 


9 (23) In the opposite figure : 
If the area of A AXY 10 cm? 


> then the area of the shape XBCY = ~- cm? 
(a) 40 (b) 20 
(c) 30 (d) 10 


7 (24) In the opposite figure : 
If the area of A ABC = 45 cm? 


> then the area of AAXY =з cm? 
(a) 22.5 (b) 90 
(c)5 (9) 15 


^? (25) In the opposite figure : 
If the area of the shape ACDE = 3 times the area of AEBD 


s then BC =з T 
(a)7 (b) 8 (c)9 

(26) In the opposite figure : А 
a (A ADC) = 160 ст? A $ 
s then a (A ADB) = em? 
Oa (b) 90 ë 2—3, 
(с) 120 (9) 320 


» Exercise 3 21 


Li 
© (27) In the opposite figure : A 
ADisa tangent segment to the circle passes through Am 
the vertices of А ABC 53 AB=4AC В C D 
SUNACDY. e 
»then a(AACB)" 
9 9 7 5 
(a) 7 (b) 16 (c) 16 (d) T 


5 (28) In the opposite figure : 
If the polygon ABCD - the polygon AEFG 
and the area of the polygon ABCD = 32 cm? 


» then the shaded area = ---------- cm? 
(a) 72 (b) 48 
(c) 40 (d) 16 
© (29) In the opposite figure : 
ABCD is a parallelogram » AE: EB 2 4:3 D A 
»a(A ADE) = 32 cm? «then a (A DFC) = ------- cm? bus ЭЩ 
(a) 18 (b) 98 С B T 
(c) 24 (d) 42 


$ (30) In the opposite figure : 


АВ ПСр = {Е} 

за (A ACE) = 900 cm? 

+ then area of A DEB = cm? 

(a) 1080 (b) 1208 
(c) 1296 (d) 1218 


$ (31) In the opposite figure : 

ABCD is a cyclic quadrilateral 

in which : AB = 8 cm. » CD = 12cm. 
> then a (A AEB) : a (A DEC) = - 
(а) 3:2 (6) 2:3 
(c)4:9 (d)9:4 ч 8 
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The ratio between the two perimeters of two similar triangles is 3 : 2 and the sum of their 


= 
= 
> 


areas is 130 cm? Find the area of each of them. « 90 еті. 40 em? » 


The ratio between the lengths of two corresponding sides in two similar polygons is | : 3 


Let the difference between their areas be 32 cm? , so find the area of each. — «4 em’+ 36 cm?» 

[3] In the opposite figure : ^ 
ЧА =» ы» má ns 

If AB// DC » AC //DE » ? 

AB- 5 pc 

»area of A DCE = 16 cm? 

B 4 B 
» find the area of : AABC « 36 emi» 


a Ш ABC isa triangle sD E AB where AD=2BD » ECAC where DE // BC 
If the area of A ADE = 60 cm? ; find the area of the trapezium DBCE «75 сті» 


EJ ABC is a triangle ›АВ =8 em. > AC=6cm. » DCAB where AD=3 cm. 


A EA “gaa ы ВОЉАН) “fis 
sE EAC where EC = 2 cm. Find : à (figure DBCE) 3 


[6] In the opposite figure : 
ABC is a triangle where BC = 9 ст. 
and D € BC where BD = 6 cm. 


If m(Z BAD) = m(Z С)» 
C Зет. D беш. 


ш 


then prove that : AABC ~ A DBA 
and find the length of : AB 
Find also : The ratio between 


the area of AABC and A DBA «36cm. 33:2» 


о In the opposite figure : g A 
ABCD is a parallelogram » 


58 
tle 


‚ a (A BEO) = 9 cm? 


Find : The area of the parallelogram ABCD «108 cm?» 


> Exercise 3 @ 
. 


8 £O In the opposite figure : а HM 
ABCD is a parallelogram 
+E GAB where АЕ = 3 E 
»DENCB={F} 
( 1) Prove that : A DCF ~ A EAD 

a (A DCF) 25 


(2) Find г ЕАР) «т» 


E3 ABCD is a parallelogram » X ЄАВ , XÉ AB where BX =2 AB Y ECB > 
YECB where BY = 2 ВС , the parallelogram BXZY is drawn. 


„ a (parallelogram ABCD) _ | 
Prove that : a (parallelogram XBYZ) 4 


ABCD , XYZL are two similar polygons. If M is the midpoint of BC and N is the 
midpoint of YZ 
» prove that : a (polygon ABCD) : a (polygon XYZL) = (MD)? : (NL? 


M >N are two touching externally circles at A » the two secants from A are drawn to 
intersect the circle M at B » D and intersect the circle N at C , Е 
a (A ABD) _ (Вр) 


Prove that : — — — = 
е а(ААСЕ) (СЕ)? 


ABC is a triangle inscribed inside a circle » draw AD to bisect Z A and intersect BC at D 
and the circle at E 


Prove that : а (A ABE) : a (A АРС): а (А BDE) = (EB) : (CD) : (ED)? 


IfA ABC ~ A XYZ 5 AD , XL are their corresponding heights 
» prove that : BC x XL = AD x YZ 


CJ ABC is a right-angled triangle at B. The equilateral triangles ABX » BCY ; ACZ are 
drawn. Prove that : a (A ABX) + a (A BCY) = a (А ACZ) 


[15] Ш ABC is an inscribed triangle in a circle where 28 = E » from B a tangent is drawn to 
the circle to intersect AC at E 


.a(AABC) 7 
Prove that: ^ ABE) (ЛАВЕ) = 1 


ABCD is a trapezium in which AD // BC Draw ХҮ // AD to intersect AB at X and CD 
at Y such that the trapezium is divided into two similar polygons AXYD and XBCY 

a (polygon AXYD) _ a (A ABD) 

a (polygon ХВСҮ) а (А BDC) 


Prove that : 
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UNIT 


(17) A ABC is right-angled at A 5 AD LBC intersecting it at D. The two equilateral triangles 
[] 
ABE , CAF are drawn outside the triangle ABC 
Prove that : ( 1 ) The polygon ADBE ~ the polygon CDAF 
2) a(the polygon ADBE) BD 


^ a (the polygon CDAF) Ср 


C3 ABC is a right-angled triangle at B » BD 1 AC to intersect it at D. The squares AXYB 
> BMNC are drawn on AB ; BC respectively outside the triangle ABC 


(1 ) Prove that : The polygon DAXYB ~ the polygon DBMNC 
(2)IfAB=6cm. AC = 10 cm. 


ale 


» find : the ratio between areas of the two polygons. 


C3 ABC is a triangle in which AB » BC ; AC are corresponding sides to three similar 
polygons X » Y »Z drawn outside the triangle respectively. If the area of the polygon 
X = 40 cm? , the area of Y = 85 cm? » the area of Z = 125 cm? 


» prove that : A ABC is a right-angled triangle. 


20) L1 ABCD is a square + AB » BC ; CD , DA are divided in ratio 1 : 3 by the points 


X »Y »Z »L respectively. 


А n " 5 , а (the square XYZL) P 
Prove that : ( 1 ) XYZL is a square. (2) a (the square ABCD) ^ 8 


a In the opposite figure : 

ee 

AB , CD are two parallel chords 
ina circle , AB N YD = {x} 


a(ADBX) (XB) 
a(ACYB) (By) 


Prove that : 


Choose the correct answer from those given : D é 
$ |1 ) In the opposite figure : 
If the area of (polygon DYFC) = 40 cm? 
» the area of (polygon FEBC) = 32 cm? Р 2 
> the area of (A AFY) = 5 cm? A Ы 
s then the area of (A AEF) = зс cm? 
(a)3 (b) 4 (c)5 (d) 6 


= 
N 
o 


& (2) Inthe opposite figure : 

If the area of (A AXY) = 40 cm? 

» the area of (A DZM) = 13 cm? 

» the area of (the polygon XBCY) = 50 cm? 
Then the shaded area = cm? 


$ ( 3) In the opposite figure : 
If AB 2 3 AD » and the area 
of A ADE = 6 cm? 


» then the shaded area = cm? 
(12 (b) 24 
(c) 48 (d) 96 


% ( 4) In the opposite figure : 
If the area of the polygon DXYE = 30 cm? 


© (5) In the opposite figure : 


» MD // AB and the area of A ABC = 36 cm? 


2 


s then the shaded area =. ст? 
(027 (b) 28 
(с) 32 (9) 33 


© (6 ) In the opposite figure : 

If the area of A DEF = 6 cm? 
s then the shaded area = 
(a) 27 (b) 36 
(c) 48 (d) 54 


(b) 3 (c)2 


(а) 77 (b) 92 (c) 104 


> then the area of the polygon XBCY = cm? 
(a) 12 (b) 16 
(c) 18 (d) 20 


If M is the point of intersection of medians of A ABC 


» Exercise3 @ 
° 


А 
x 
B 
E 
M 
D £ 


(d) 112 


Clem. Зот D — Sem. iB 


$ (7) fAABC-— ADEF and AB = X cm. : DE = (X 4 1) ст. »the area of 
A ABC = (X + 2) cm? » and the area of A DEF = (X + 7) cm? , then the value 


(d) 1 


ae 
N 
N 


i 
= 3 @Remember @Understand @Apply «% Higher Order Thinking Skills 
7 (8 ) In the opposite figure : A 
— БЕ БЕЛДЕ Ар 2 
If DE// BC > EF // AB -5B = 5 : е 
Arer (_/ЮВЕБ)._. yi 
ii- аа АВС) 7 
21 16 
(a) se (b) 55 
25 25 d к 
© 42 @ d 
' (9) In the opposite figure : 
ABCD is a square of side length 6 cm. 
3DEZEP-FC 
» then the area of (polygon XYFE) = ++- cm? 
(a) 6 (b)8 
(c) 10 (d) 12 
7 (10) In the opposite figure : 
BCDF is a rectangle » the area of (A ABE) = 2 cm? 


»the area of (A BEF) = 3 cm? 


> then the shaded area = cm? 
(a) 5 (b) 54 (c) 6 (37d. 

© (11) If the scale factor of similarity of the polygon P, to the polygon P, is i and the scale 
factor of similarity of the polygon P; to the polygon P, is i » which of the following 
relations is correct ? 

(a) Area (P) + Area (P5) = Area (P4) 

(b) Area (Р) + Area (Р) = Area (P5) 


(e) Area (P) + Area (Р) ={Area (Р) 
(d) [Area (P) +1 Area (Р) ={Area (Pj) 


a In the opposite figure : — 
Two squares are drawn » one of them is inside a circle 


and the other is outside the circle. 


Find the ratio between their areas. 0—4 


Applications 
of similarity in 


the circle IW a: 
- М\ / 4 Test yourself 


From the school book @Remember @Understand — O/Apply ə Higher Order Thinking Skills 


| — FirstN Multiple choice questions 


Choose the correct answer from those given : 


* (1)In the opposite figure : 


(a) 3.5 (b) 14 
(c) 6 (d) 12 


© (2) In the opposite figure : 
AB(1CD- (M) . AM 26cm. 
:»MB = 18cm. CM = 3 Хст. 


:DM-4Xem. ; then CD = ---------- ст. 
(a) 3 (b) 9 
(c) 18 (d) 21 

© (3) In the opposite figure : C A 
он ; ft 
(а) 6 (b)-6 
(c) +6 (d) 36 


(Зе) а Дав \/ (мәш) ott дь, palagi 


= 
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UNIT 


$ ( 4) In the opposite figure : 


(a) 6.5 (b) 13 RSs 
A 


(c) 6 (d) 36 C 
© (5) In the opposite figure : t A 
If AB , CD are two chords in the circle > er 
АВ CD-10] » AO = (5 sin Ө) cm. 
› ОВ = (2 csc Ө) cm. s OC = 2 cm. sthen X = ·-------- cm. B D 


{з 


(a)5 (b) 10 o% (д) 1013 
© (6 ) In the opposite figure : 

ABN Ср = {Е} ,АЕ=4ст. 

„ЕВ = бст. ; DE = (Х+ 1) ст. 


» СЕ = (X- 1) em. » then X = ·--------: ст. 

(а) 5 (b) 6 

(c) 4 (d) 7 n 
+ (7) In the opposite figure : 

The radius length of the circle = ст. 

(a) 9 (b) 4.5 B IE A 

(c) 6 (d) 6.5 ымы 
* (8) In the opposite figure : чы, 3 

(BD)? = э. 

(a) AD x DB (b) AD x DE Z9. 

(c) AD x BE (d) AC x BD E 
© (9 ) In the opposite figure : 

А semicircle of centre M > then X= «+--+ cm. 

(а) 5 (b)7 (c) 8 


^ (10) In the opposite figure : 
ТАВ = 7 cm. x BE = 5 cm. › DE = бст. 
» then the length of CD cm. 


(a) 6 (b 5 (c)4 


» Exercise 4 @ 
Li 


(11) In the opposite figure : 


(a) 6 (b) 5 (c)4 
(12) In the opposite figure : 
If DEZ DC : EB =2 cm. AB =7 cm. 


»then the length of EC = -........ @й, 
(а) 6 (b)4 
(c) 5 (d)3 


(13) In the opposite figure : 
If DC = MB : then the circumference 


of circle M = cm. 
pia вл 
(с)20л (д24л 


(14) 111 In the opposite figure : 


(a) 5 (b) 6 
(c)3 (d)9 


(a) 4.8 (b) 5.6 (c) 42 


(16) In the opposite figure : 


The area of the circle M = --------.: cm? 
(a) 6 t (b) 18.1 
юз{ёл нета 


(17) In the opposite figure : 
BA isa tangent » BC 29 cm. , Ср = 7 ст. 


> then AB = ---------- cm. 
(a) 63 (b) 144 > 


(c) 12 (d) 2. 


Er 
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^ (18) In the opposite figure : 
If ABisa tangent segment to circle M 


s then the circumference of circle M = 


(a) 67 (9л 
(с) 127 (d) 15 Xt 

“© (19) In the opposite figure : B ins 
The length of the radius of circle M = cm. m 
(a)2 (b)3 2 Ern 
(c)4 (d) 5 


* (20) In the opposite figure : 


AC ze cm 
(a) 12 (b) 18 
(с) 4 (96 


© (21) In the opposite figure : 

In a circle M >If AB isa segment tangent 

AD 24cm.» DC = 12 ст. 

s then the radius length of circle M = cm 


(а) 443 (b) 1643 
(с) 893 (a) 2443 
© (22) In the opposite figure : 

AMB is a right-angled triangle at M 

the raduis of the circle = 3 ст. s AD = 1 ст. 

s then BC = -~ cm. 


(a) 3.6 (6) 14 (c)5 (d) 3 


* (23) In the opposite figure : 


M osi 
(a) 6 (b) 4 
(c)3 (d) 5 


(24) In the opposite figure : 


A >B > Dare three points on a circle whose centre is M 


If C is the midpoint of AB 
sD >M :Care collinear » 


AB = 24 ст. » DC = 18cm. 


(а) 9 (b) 8 


* (25) In the opposite figure : 


EA _ ED 
(9 ЕВ = ЕС 


(c) AF x FD = BF x FC 


© (26) In the opposite figure : 
a (A ABC) = cm? 
(a) 48 
(c) 40 


© (27) In the opposite figure : 
Врач 
(а) 6 
(c) 10 


ст, 


I (28) In the opposite figure : 
ВЕ = бст. ,АВ = №Е , 


(а) 2 
(с) 4 


© (29) In the opposite figure : 


DE= 
(a)4 


> then the radius length of the circle = 


ABCD is a cyclic quadrilateral if 


If DE=2cm. ; ОЕ = 9 ст. , 


ACisa segment tangent , then AC = ---------- 


AB is a tangent to the greater circle 


s AD is a tangent to the smaller circle 


(b) 42 
(d) 24 


(b) 8 
(d) 12 


cm. 
(b) 6 
(d)8 


(c)6 


» Exercise 4 @ 
Lj 


(d) 13 а 


ED 
w 
Ww 


= 


[E 


z 
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* (30) In the opposite figure : 

Two circles M and N are intersecting at A and B 


ХҮ іѕа tangent to the circle M; if AX = BC 


»then XY = ------ cm. 
(a) 4 6 
(с)8 (d)9 


* (31) In the opposite figure : 
All the following statements are true except -= 


(a) (AB)? = AC x AD 
(b) (AB? = AE x AF 
(с) AE x AF = AC x AD 
(d) AC x CD = AE x EF 
~ (32) In the opposite figure : 


fs a Pere NY 
(ay 7 (2*7 ( 8 
A 


(c) 3*[7 09) 447 
^ (33) In the opposite figure : А fe 

ipeo й, 4l 

(a9 (b) 18 (2 (31 PNR 
© (34) In the opposite figure : 

AB 2n cm. 

(324 (b) 5 

(c) 6 (d) 8 


^ (35) In the opposite figure : 


(a) 4 (b) 3.2 PX te, 
(c) 5 (9)3 
4. (36) In the opposite figure 
EU 
4 4 3 
а) 3 ©) $ 
OJE (d)4 


» Exercise 4 Э 
s 


ü (4 In which of the following figures , the points A , B , C and D lie on a circle ? 
Explain your answer. 


(2) (3) 


(4) (5) (6) 


шо PTT W g'g 


E4emD Sem C 


(2 In which of the following figures , ABisa tangent segment to the circle which 
passes through the points B , C and D? 


(1) ER (2) (3) 
RR, 
$ 9. 
< Alem C 
4em, 
c D 
(4) (5) 
р 
2 
$ 
С 
© 
3 
H 9ш А 


8 The length of the radius of a circle of center O is 4 cm. Assume a point M such that 
MO = 6 cm. Let MB be drawn to intersect the circle at A and B » where AC MB 


If MA = З cm. » so find the length of : AB «34 om.» 
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ü АВ and CD are two intersecting chords at E in a circle. If the lengths of AE; BE , CD 
5 pan oe 
respectively are 5 cm. »6 cm. » 11.5 cm. ; calculate the lengths of : EC , ED 


«7.5 cm. 34 cm. » 


8 In the opposite figure : 

If ABisa tangent segment to the circle at B » 
C is the midpoint of AD > 

АВ = 572 ст. 

> find the length of : AD 


« I0 em.» 


[6] In the opposite figure : 
Two circles are touching internally at point Y > 


YX is a common tangent to the two circles. 
XC _ ХА 


Prove that : —— = 
Р XB XD 


[1] In the opposite figure : 
^ 


Prove that : 
One circle passes by 


the points A » B , C and D 


[5] (2 In the opposite figure : 
LEXY where XL - 4 cm. > 
YL-8cm..M€XZ 


where XM = 6 cm. ZM = 2 ст. 


Prove that : ( 1 ) Л ХІМ ~ A XZY | 2) LYZM is a cyclic quadrilateral. 


g ABÜCD-[E] , АЕ= J; BE > DE- 2 EC If BE- 6m. and CE =5 ст. 


Prove that : The points A » B » C and D lie on one circle. 


> Exercise 4 @ 
f 


E In the opposite figure : 
$ 
The two circles touch each other externally at X > 
AD intersects one of the circles at A and B AN 


and the other one at C and D 
Let the common tangent to the two circles at X intersect AD at N 


Prove that : NB}. ND! 
NC NA 


Ф ЕП Two circles are intersecting at A and B , C EAB and СФ AB ; from C the two 
tangent segments CX and CY are drawn to touch the circles at X and Y respectively. 
Prove that : CX = CY 


@ 1 In the opposite figure : 
M and N are two circles touching externally at E 


» AC touches the circle M at B and touches 


the circle N at C » AE intersects the two 
circles at F and D respectively » 
where AF = 4 cm.  FE- 5 cm. ED = 7 ст. 
Prove that : B is the midpoint of AC 


à A circle of centre О and its radius length equals 8 cm. » M is a point where MO = 12 cm. » 
from M a secant is drawn to intersect the circle at A and B where AC MB 
If AB = 11 ст. 


s find : ( 1 ) The length of MA 


( 2) The length of the tangent segment to the circle from M «5cm. 349 5em.» 


D Ш ABC is a triangle D EBC where BD = 5 cm. and DC = 4 cm. If AC = 6 cm. 
» prove that : 

(1) ACisa tangent segment to the circle passing through the points A » B and D 
(2) AACD ~ ABCA 

(3) Area of (A ABD) : area of (A ABC) =5:9 


(ce) e fuse V (мыш) stil - 2и, Haleg) 


UNIT 
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a LZ Two concentric circles at M : the lengths of their radii аге 12 cm. and 7 cm. 
AD is a chord in the larger circle to intersect the smaller circle at B and C respectively. 


Prove that : AB x BD = 95 


C3 ABCD is a rectangle in which AB = бст. and BC = 8 cm. 5 BE 1 АС and intersects 
AC at Eand AD at F 


( 1) Prove that : (AB? = AF x AD 
( 2) Find the length of : AF «45cm.» 


@ AB is a chord of length 8 cm. in a circle of centre M 5 MC L AB to intersect it at C and 
intersect the circle at D. If CD = 2 cm. » calculate the length of the radius of the circle. 


«5cm.» 


AB is a diameter in a circle , C EAB » CX 1 AB to intersect the circle at X » DE is 
a chord drawn in the circle passing through point C. Prove that : (XC)? = DC x CE 


19) In the opposite figure : 

A is a point outside the circle M » AB and AC are tangents 
to the circle » AY intersects the circle at X and Y > 

ВСП MA = {р} 

Prove that : AX х AY = AD x AM 


8) ABC is a triangle + AD bisects Z BAC and intersects BC at D sE € AD where AD = DE 
If (AD) = DB x DC 
» prove that : ( 1 ) A ECD ~ A EAC 


( 2) (EC =2 (ED? 


Choose the correct answer from those given : 


& | 1 ) In the opposite figure : D 
CZ X 
А semicircle М, ME = ED : EC = 3 ст.  AE- 8 cm. са 
Lac e 
M 


(a)2 oz (242 w$ 


5 (2) In the opposite figure : 

Acircle M of diameter length 12 cm. 

: MC = CB ,АС = (ВС + 1) ст. 

> then AB zc cm. 

(а) 4 (b) 6 (c) 8 
* (3) In the opposite figure : 

If AB is a diameter in circle M 

> CX 5 DY are two tangent segments of circle M 
> AB = 30 cm. CX = 8 cm. , DY = 20 ст. 

s then DC = cm. 

(a) 2 (b) 6 (c)8 


* (4) In the opposite figure : 

Two intersecting circles at C 5 E 

» BE touches the larger circle at E 

If AF =3 cm. FC 2 4cm.  CD- 5 ст. 
„Шеп BE=- 
(a)9 (b) 8 (c)7 


ст. 


$ (5 ) In the opposite figure : 

Two circles touching internally at B »AB+AD 
are two tangents to the smaller circle at B » D 
If CD=1 cm. , рЕ = 2ст. , AB = X cm. 

s then X2 cm. 


(a)2 (b)3 (c) 2.5 


% (6) In the opposite figure : 

AD E AB are two tangents at D » B respectively 
CE intersects the circle at E , D 

If CE=3 cm. ED = 18 cm. 

s then (AC — AD) = ---------- cm. 


(a)7 (b) 247 (337 


» Exercise 4 2 
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(4)9 


(d) 6 
А 
A X B 
(d) 3.5 


(@ 67 


re 


© (7) In the opposite figure : 

AB is a diameter in a semicircle M 

s then r = e cm. 

(a) 9 (b) 12 (c) 18 

7 (8 ) In the opposite figure : 

If DY = 6 cm. and XE = 2 
EY 


3 
s then CX =з cm. 
"i: (b)3 
(c)4 @5 


7 (9%) In the opposite figure : 


The radius length of semicircle M is 10 cm. 
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ə then ED = «+++ cm. В тоет Mi А 
(a) 50 (33 (3X E 
& (10) In the opposite figure : 
ABisa tangent to the circle at B 
AB 2 8 cm. » AC is a secant to the circle M 
at C and D »then the radius length of the circle M is -+-+ cm. 
(а) 5 (b) 10 (с) 12 (d)8 


on Unit Three 


LH From the school book 


T— 56cm. — — 4-2 66m. e 


üa LL The opposite figure shows the floor plan of 
a house with a drawing scale 1 : 150 Find : 


( 1.) The dimensions of the reception. у Reception Bedroom 


( 2 ) The dimensions of the bedroom. 


=> E 
( 3 ) The area of the living room. B " 4 
( 4 ) The area of the house floor. Living sores mm ] 


Y 


-— 3M cm.—e 


24cm. 


< 3.6 cm, —e 42.6 cm.-e- 


E) A man of height 1.8 m. stands against 

à light pole » at a distance 2 m. 

from its base. When the light is switched on 
» the length of the man's shadow is 2.4 m. 


Find the height of the pole. 


[3] ЫШ Find the distance X in each of the following : 
(1) (2) 


«30 m.» É «32m.» 


C) A man wanted to know the height of a dinosaur in one 

of the museums ; he put a mirror 10 metres away from 

the foot of the dinosaur » then he moved back until he 

could see the head of the dinosaur in the mirror. At this " 
moment he measured the distance from the mirror 5 Reflection! mei. 
it was 2 m. and the height of the man was 1.8 m. mae 
Given that the measure of the incidence angle equals 

the measure of the reflection angle » calculate the height —7--——4— — 10» ——+ 

of the dinosaur. «9m.» 


3 


6 CI The opposite diagram shows the location of 


UNIT 


a gas station. It is required to be build on a highway 
at the intersection of a road that leads to city C and 
perpendicular to the highway between the two cities 


A and B » given that the highway between A and C is 
perpendicular to that between B and C 


( 1) How far is the gas station from city С? 


( 2) What is the distance between B and C ? «4 km. »4'/ 5 km, » 


ü One of the architects found relics archaeological piece of wood is part 
of a circular wooden disc » this engineer wanted to know the length of 


the radius of the disc » so he appointed two points A , B on the circle b 
» he found that AB = 10 cm. » then from the point C which is the ü 4 y 
midpoint of AB he draw CD L AB she found that CD=2.5cm.> scm ^ Sem. 


so he could find the length of the radius geometrically. 
How he could so ?! «625 cm.» 


[1] 2 In one of the coastal areas : there is a ground layer in the 
form of a natural arc. The geologists found that ; it is an arc 
of a circle » as in the opposite figure. Find the length of the 
radius of the circle arc. 


45m.» 


a The opposite figure illustrates a plan of a circular En 


garden involving two intersected roads at a fountain. 
e 2 » Entrance) 
How far is the fountain from the entrance C ? E 


Entrance B ^ [3 
k 


a In the opposite figure : 

А road touches a circular lake „ one of the engineers of the 
electricity company wants to put two light poles » 

one is on the road and the other lies in other side of the lake 
and joined between them by an electric wire. 

Show how to find the length of this wire. 


fra 


Unit Four 


The triangle proportionality theorems 


Exercise ^ Exercise Exercise 


Exercise 


Ф 
= 
2 
E 
Se 
ш 


5 
6 
7 
8 
9 


Parallel lines and proportional parts. 


Talis’ theorem. 


Angle bisector and proportional parts. 


Follow : Angle bisector and proportional parts 


(Converse of theorem 3). 


Applications of proportionality in the circle. 


At the end of the unit : Life applications on unit four. 


Parallel 
lines and 
proportional 
ox 


5 Í Test yourself | Че 


ФАрріу e Higher Order Thinking Skills 


(Ш From the school book Ф Remember $4: 


Choose the correct answer from those given : 


( 1 ) In the opposite figure : 


@ 3 (b)L5 E @ 4 


( 2 ) In the opposite figure : 
If DE // BC , AD 22 em. 
and AE = DB = 3 cm. 


> then the length of EC = 


(a)3 (b) 4 (c) 5 (d) 4.5 


© (3) £3 In the opposite figure : 


(a)5 (b) 4 


* (4) In the opposite figure : 


AD AE 
(pg = gc 


AD _ AE 
©) АВ” AC 
* (5) In the opposite figure : 


If BC // DE > then + 


(b) AABC ~ AADE 


(c) AB x AD = AC x AE 


AB _ BC 
(d) вр = DE 


© (6) In the opposite figure : 


s then AD = cm. 
(a) 6 
(с) 5 
© (7) In the opposite figure : 


XY // BC ,AX+AY _ 3 
IXY BC ‚АХ +АҮ - 3 
s then AX = -----....- cm 
w3 (b) 6 


© (8) In the opposite figure : 
DE // BC > then х=... 
(a) 4 


(c) 12 


A 
"ABJFRE.XBOBn D ы 
АВ // БЕ, AEN BD = {c} Esee 
» AC =6 cm. »BC=4 cm. and CD =3 cm. Р ME Я 


» then the length of CE = +-+- 


All the following statements are true except ---------- 
(a) the shape DBCE is a cyclic quadrilateral 


If DE// AC ,BE=3 cm. ,EC=2cm. 


» Exercise 5 @ 
° 


(c) 4.5 (d) 3.5 
A 
AD _ DE 
oma LAS 
АВ _ AC 
(@ Вр = gc 4 
€ B 
A 
Á 
E D 
A 
* 
Ф, 
% 
(b) 4 X 
(d) 7 C2em.E Зет. B 
A 
Y x, 
M 
c B 
(c) 4.5 (d)4 
(b)9 
(d) 3 К ses. ОВ 


(9 c6) easi И (эдш) еы, jn negl 


Ke 


= 


È (9 ) In the opposite figure : 

If AB // CD :then X = e 
(a) 2 

(c) 4.5 

© (10) In the opposite figure : 
If DE // BC ; then X=- 
(a) 12 

(c)5 


© (11) In the opposite figure : 

If A ABC in which DE // BC 
s then X2 vee 

(a) 242 

(c) 4 

© (12) In the opposite figure : 

If A ABC in which DE // BC 
s then X2 eeen 

(a) - 5.5 or3 

(c)3 

© (13) In the opposite figure : 

If XY // BC , ћеп 


AC ze cm. 
(a) 15 

(c) 18 

© (14) In the opposite figure : 

If AB // CD s then z = =+- 


Ca 


(c)5X+5y 

© (15) In the opposite figure : 
ED // BC ,Ар:АВ =2:5 
s then X = 5 

(a) 8 

(c)4 
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(b)3 
(d) 6 


(b) 7 
(94 


(b) - 5.5 
(d) 2.5 


À Jem. DQX*Demb 


(32 


© (16) In the opposite figure : 
If M is the point of intersection 
of medians of A ABC 
ə then 2 Xy cm. 
(a)2 
(с) 4 
* (17) In the opposite figure : 
If AB// CD 2 AE=3 ED 
»BE-CE=4cm. 
> then BC =-- 
(a) 18 
(c) 24 
(18) In the opposite figure : 
AD // BE // FC 
»then HF = 
(a) 3.6 
(c) 6.3 


cm. 


(19) In the opposite figure : 
If DE // BC , DF // BE 
»then AF x AC =. 
(a) AE 
(c) (DE? 


(20) In the opposite figure : 
If DE // BC » and DF // AC > then 
the length of EC= 
(a) 12 
(c)6 


cm. 


© (21) In the opposite figure : 
ED // FB «a (A AEC) = 9 cm? 
>a (A CFE) = 16cm? , AB = 15 cm. 


» Exercise 5 2 


(b) 3 
(4) 5 


(b) 20 
(d) 25 


D C 


(b) 4.8 
(d) 3.75 


(b) (АЕ)? 
(d) FE x EC с 


w' 


(b) 18 
(d) 9 


(b) 5.4 
3 
(6-7 


= 
EN 
со 


= 


| 

& (22) In the opposite figure : 

If FD // AC and XE // AB 

»BD: DE: EC=4:2:5 ,АВ = АС = 33 cm. 


s then AF + AX =з cm. 
ad (b)33 
(c) 39 (d) 42 


Essay questions 


C em. E dcm А 


23 4 Remember @Understand OApply «% Higher Order Thinking Skills 


| BOD 28cm. A 


In the opposite figure : 
ADN BC = {Е} AE-5cm.* 
BE = 4 cm.  CE- 12 em. and DE = 15 ст. 


Prove that : AB // CD 


» find the length of : ZM 


B c xvnzr- {м} > where XZ // LY »if XM 29 cm. » YM = 15 cm. and ZL = 36 cm. 


« 135 cm.» 


» Exercise 5 @ 
° 


1 For each of the following , use the opposite figure and the given data to find the 
е 


value of X (Lengths are measured in centimetres) : A 
(1)AD=4,BD=8 ,CE=6and AE=X 

(2) AE=X,EC=5 ,AD=X~-2and DB=3 Р р 
(3)АВ=21,ВЕ=8.,ЕС=6бапдАР=Х 


e F B 
(4)ADZ X3 BF- Х+5 апі2 РВ -3FC- 12 


6 Œ XYZ is a triangle in which XY = 14 cm. » XZ 2 21 cm. ¿LEXY , where XL = 5.6 cm. 
t — — 
and M € XZ where XM = 8.4 cm. Prove that : LM // YZ 


a £D In the triangle ABC »D C AB , E € AC and 5 AE = 4 EC. If AD = 10 cm. and 
DB =8 cm. + is DE // BC? Explain your answer. 


ü ABCD is a trapezium in which AD // BC ; its diagonals AC and BD are intersected at M 
If AM = 25 cm. „В = 74cm. and MC =3 cm. 
» find the length of each of : MD and MB «3d cm. 4 cm.» 


[8] In the opposite figure : 

If DF // BC AD - 6cm. 5 

BD = 5 cm. ; AE = 3.6 cm. and FC = 5.5 cm. 
» then prove that : DE // BF 


[91 2 ABCD is a quadrilateral › its diagonals are intersected at E. If AE = бст.» 
ВЕ = 13 cm. , EC = 10 cm. and ED =7.8 cm. » prove that : ABCD is a trapezium. 


Ф ABCD is a quadrilateral , E Є AC , draw EF // СВ to intersect AB at F 5 
draw EN // CD to intersect AD atN Prove that : FN // BD 


a С Prove that : The line segment drawn between two midpoints of two sides in a triangle is 


parallel to the third side and its length is equal to a half of the length of this side. 


B ABCD is a parallelogram . E EBA ЕФ AB ; draw EC to intersect AD at F , BD at M 
Prove that : (CM)? = MF x ME 


= 


2 
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a ABCD is a parallelogram ;» E € CB , EG CB , draw DE to intersect AB at N > 


then draw BG // ED to intersect CD at G 


Prove that : AN Са 
NB GD 


Ф ЇЇ ABC isa triangle ‚Р C AB , where 3 AD =2 DB and EC AC , where 5 СЕ = ЗАС 
and AX is drawn to intersect BC at X if AF = 8 cm. and AX = 20 cm. where F €AX 


Prove that : The points D +F and E are collinear. 


(9 1 ABC is a triangle 3D EBC : where БЕ = andECAD » where АР = i »CEis 


drawn to intersect AB at X » DY // CX and intersects АВ at Y Prove that : AX = BY 


(16) In the opposite figure : 
ABC is a triangle in which : DX // AC EY // AB, 
AD..3 „зый 
ВС = 13.5 ст.› DE = 5 ‚ЕС = т АЕ é vA 3 
— -—— 135em, ——e 
Find the length of : XY 
«2.1 em,» 


KI) ABC is a triangle » D is the midpoint of BC » M C AD , draw ME // AB to intersect BC 
t at E » draw MF // AC to intersect BC at F 

Prove that : D is the midpoint of EF » if M is the point of intersection of the medians of 
A ABC ; then prove that : EF = isc 


(1) In the opposite figure : 

ABC is a triangle in which DE // BC 

The area of A ADE The area of A ABE 
The area of A ABE = The area of A ABC 


Сга E 1 
Choose the correct answer from those given : 


5 (1) In the opposite figure : 


Prove that : 


IF ED // BC m (4 ADY) = m (4 FDY) 
and ED = 10 cm. » BD = 15 ст. 

s then AD = ст. 

(a) 20 (b) 25 (c) 30 (d) 45 


= 
a 
о 


> Exercise 5 Э 


* ( 2) In the opposite figure : 

If DE // BC DE = y cm. 

»BC=Xcm. »and2X?-3Xy-5y =0 
and AB = 10 cm. » then 

EB = eee cm. 

(a) 3 (b) 4 (c) 6 
© (3 ) In the opposite figure : 

Two circles touching internally at A 

s then ED = ==- cm. 

(a) 2 (b) 3 (c) 3.5 
% ( 4) In the opposite figure : 

If the area of (A AEC) = 15 cm? 

» the area of (A EFC) =9 cm? 


s АВ = 16 cm. s then AD = -+ cm. 

(a) 6 (b) 10 

(12 (d) 13 
$ ( 5) In the opposite figure : 

If DE // BC and the area 

of (A EBC) = 9 cm? 

s then the area of (A ADE) = -----.- cm? 

(a) 6 (b) 12 

(c) 18 (d) 27 


a In the opposite figure : 
ABC is a triangle » X is the midpoint of AB; 
Y is the midpoint of AC »D EBX , 


EGAY » where АЮ = CE GE // XY // BC 


DB EA" 
Prove that : F is the midpoint of DE 


ABCD is a rectangle : its diagonals are intersected at M , E is the midpoint of AM > 
5 


F is the midpoint of MC 5 DE is drawn to intersect AB at X and DF is drawn to intersect 
BC at Y Prove that : XY // AC 


Exercise 


Talis’ theorem | 


{11 From the school book G Remember Understand OApply «ә 


= 


© ( | ) In the opposite figure : 


(a) AE: FC: MD 
(c) EB: BC: CD 


^ (2)In the opposite figure : 


© (3) In the opposite figure : 


s then AE = ------ cm. 
(a)3 
(c) 6 


Choose the correct answer from those given : 


(b) EB : BF: FM 
(d) EB : EF: EM 


(b) 7.5 
(d) 12 


If DA=21 cm. МС = 5 em. , FB = 4cm. 


(b) 5 
(9)4 


be 
Test yourself 1 


Higher Order Thinking Skills 


>Exercise6 @ 


*. 
© (4) In the opposite figure : x 
CD // EF // XY „СЕ =20 cm. x 
РЕ = 15 cm. , FY = 33 ст. №. 
s then the length of CX = cm. 
(a) 48 (b) 64 (c) 44 (9) 21 Y. ascen. заво 


© (5) In the opposite figure : 
If AD // XY // BC. 5 then 


(2 (b)4 (c) 16 (d)32 
© (6) In the opposite figure : 
If AD / BE// CF ; AB 23 cm. 


»>BC=5cm.»DE=(X+1)cm. 
> EF=2 Хет. then X= + cm. 


(a)3 (b) 4 (c) 5 (d) 8 


© (7) In the opposite figure : 

If AB =BC=CD > 

XL = 12 ст. s then XZ = -----.-- 

(a) 4 cm. (b) YL (c) AC (d) BC 


b ( 8) In the opposite figure : 
If BD = 14 cm. 
9 AC Seere cm. 


(a)7 (b) 14 (c) 21 
© (9) In the opposite figure : 
Mosen Dii. 


(a) 10 (b) 20 
(c) 15 (d)8 


* (10) In the opposite figure : 
If X22 > then =- 


(а)у=3 (Ы)у>3 
(с)у<3 (d) y <3 


(7-8) e fuse \/ (Sole) octal, palagi 


ES 
= 4 @Remember @Understand Apply 
© (11) In the opposite figure : 

If the given lengths in cm. 

sthen Xy =- ст. 

(a) 23 (b) 18 

(c) 41 (d) 51 
© (12) In the opposite figure : 

If the given lengths in cm. 

„Шеп X+y 2 cm. 

(a) 5 (b) 7 

(c) 11 (d) 12 
5 (13) In the opposite figure : 

BÉ c omes 

DN 

w$ (b) + 

© + @ 4 
$ (14) In the opposite figure : 

AR ree 

(а) 4 (Б) 8 

(c) 12 (d) 16 
* (15) In the opposite figure : 

ЕВС =35ст. fb = 4 

s then BE = +++ cm. 

(a) 5 (b)7 (c) 10 
* (16) In the opposite figure : 

ABCD is a square of side length 6 cm. 

> if AE = ЕЕ = ЕВ 

> then area of the shape XYFE = cm? 

(a) 8 (b) 10 

(c) 12 (d) 6 


@ Higher Order Thinking Skills 


M A B © D 


(d) 14 

D, A 
E 
Е 

Є B 


» Exercise 6 ? 


é (17) In the opposite figure : 


Gy) m н 
(а) (5 57) (b) (4,6) 
(с) (7 94) (d) (11 57) К 


X«2 3 X-1 


о L1 Write what each of the following ratios equals using the opposite figure : 


AB | DE 
(1)зс= — 73 
МА _ MD 
FM oe ro 
(5) MB. sepu 
AB DE 
BC . EF 
COwB^ ru 


C3 In each of the following figures » calculate the numerical values of X and y 
(Lengths are measured in centimetres) : 


(1) (3) 
(4) (6) 
(7) (8) (9) 

12 

“5 

Fa 


Га 


2 


= @ Understand 


4 e Remember 


8 In the opposite figure : 

If AB// DE// FX » 
AD=6cm.;EX=4cm. 5 

ЕС =7.5 cm. , СХ = 5 ст. 

Find the length of each of : DF > BE 


OApply 


@» Higher Order Thinking Skills 


C 75cm, F D 6cm. A 


«бет. 34cm.» 


D In the opposite figure : 
АВП СО={М},ЕЄМВ, 
F EMD and AC // FE // DB 
Find : ( 1 ) The length of MF 
( 2 ) The length of AM 


«10cm. » 10.8 ст,» 


a In the opposite figure : 

If AB // CD// EF » 

AC =5 cm. » CK = 10cm. » 

KF = 7.5 cm. BE = 18 cm. 

Find the length of each of : BD , DK and КЕ 


sc? 


«4cm. 8 ст. »6cm.» 


$ 
Prove that : AX x ED = CY x EB 


AB(|CD-[E| ;X EAB Y €CD sand XY // BD// AC 


[1] In the opposite figure : 

| ABCD EF XY J/ZK >» 

AC 22cm.» BDz25cm.: 

FY =4.5 cm. » FK =7.5 cm. sCZ= 12 ст, 

Find the length of each of : ЕХ » XZ , CE and DF 


«3.6cem. »2.4 cm, бст. 7.5 ст. » 


[8 | In the opposite figure : 

| AB Dx EY. 

AX:XY:YCz2:3:5 

If DEZ 7.5 cm. , AX = 4 em. 

» find the length of each of : BD , CE and AC 


= 


56 


A 
xe 


Y 


c E7semD B 


«5cm. » 12.5 ст. »20 cm. » 


» Exercise 6 З 
*. 


B^sc is a triangle » DE EAB ; let DX , EY be drawn parallel to BC and intersect AC 
at X and Y respectively » if AD = i BE »DE=3 AD ,АС =24 cm. 
Find the length of each of : AX , XY and YC «4 cm. »12cm. 98cm.» 


@) In the opposite figure : 
a > 
L, // L, // L, // L, and M „М are two transversals. 


28 = 1. ,ВС= $ CDand XN 2 165 cm. 


Find the length of each of : XY , YZ and ZN 


«3cm. бст.» 7.5 ст,» 


@ ABC is a triangle »D EAB where ad = $ let EC BA outside the triangle such that : 


AE = Т AB > let DX , EY be drawn parallel to BC to intersect AC at X + Y respectively. 

If AY = 14 cm. Find the length of each of : AX , AC «105 em. »28 em.» 
Qn the opposite figure : 

EF //CD ,AG - DG 


GC GF 
Prove that : (GC) = GA x GE 


© ABCD is a trapezium in which АВ // DC and M is the midpoint of AD ; draw a straight 
у line passing through the point М and parallel to DC to intersect the diagonal BDatN 
diagonal AC at E and the side BC at F 

(1) Show that the points N » E , F are the midpoints of BD ; AC and BC respectively. 
( 2) Prove that : MF = 4 (AB + DC) 


| ABCD is a quadrilateral in which AB // CD ; its diagonals intersect at M and E is the 


midpoint of BC , EF // BA and intersects BD at X » AC at Y and AD at F 


Prove that : (1) EY = 1 АВ (2) 405 A 


® C3 Logical thinking : 
rd AB 
From the figure » find the value of ac 


in different methods ; if possible. 


Did you get the same result ? 
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E) Choose the correct answer from those given : 


* ( 1 ) In the opposite figure : 


If xX? +у2= 57 

s then X + y Serve cm. 

(a)7 (b) 9 
(c) 11 (d) 12 


© ( 2)In the opposite figure : 
A(056) 3B(-252) »C(-3 30) 
‚ AD // BE // CF , EF ={ 5 length unit 


{5 length unit 


s then X = vee length unit. 


(ay {5 (b) 25 (c) 345 (d) 4*[5. 


4. (3 ) In the opposite figure : 


AE * D Tem. A 
Hm 3 s then EF = ст. 2 А 
(a) 9 (b) 11 
(c) 13 (d) 15 С 22cm. B 
% (4) In the opposite figure : Б. Ж. X 
ХВА has к ———À 
EB 
o$ EE да" 
[s em. B 
OE @ d 9 
2] In the opposite figure : X 
peti oro ern stre D 
ED // BC » DB // EX AN 
.(FB\?_ FC 
Prove that : (2) TEX F B E 


a ABCD is a parallelogram » draw DE to intersect AC » AB at X ,Е respectively » draw 
DF to intersect AC + BC at Y »F respectively. If AX = CY , prove that : EF // XY 


Exercise 


Angle 
bisector and 
proportional 

parts 


Test yourself 
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| First N iple choice questions 


Choose the correct answer from those given : 


© ( 1) In the opposite figure : 


19%. У 
CD =... ст. ` 
‹ Эст. 
(а) 4.5 (b) 5 (c) 4.9 (d) 6 
© (2) In the opposite figure : 
а 25 
BEL Sane cm q 


(а)4 ъ 2 (c) 45 (d) 45 


-— — 10.5em, ——_+ 


© ( 3) In the opposite figure : 


Sessio 


(а) 4 (b) 3 (с) 4.5 (96 


© (4) In the opposite figure : 

онн й, 

(а) 6 (b) 5 
(с) 8 (d) 10 Чх-уеа бет В 


= 
= 4 @Remember @Understand ©Apply sə Higher Order Thinking Skills 
^ (5) In the opposite figure : 
GB sess cm. 
(а) 8 (42 
(c) 2415 (d)6 
(6) In the opposite figure : " 
CD bisects Z C 5 5 D 
AC=3 cm. , ВС = 7.5 ст. Z 
С. 75cm. B 
s then AD: BD = + 
(2) 3 (DE ©+ e$ 1 
© (7 )In the opposite figure : 
IF AB: AC: BC=5:3:7 sthen BD: DC = Pid e 
(a) 3 () 5 ©+ @ 3. | 
7 (8 ) In the opposite figure : 
AB ze em. 
(a) 4 (b) 5 (c)6 (d)7 
. (9) In the opposite figure : © зе p “= Ы 
The perimeter of A ABC =: ст. [| 
(а) 123.5 (b) 375 a Е 
(с) 98.5 (d) 108.5 
+ (10) C In the opposite figure : B So B 
AD bisects Z A , then AB x CD = A 
(a) AC x BD (b) (Ар) es, 
с р B 
(c) AD x BD (d) AC x AB 
© (11) In the opposite figure : A 
Im 
BC e B 
@ + (b)2 SE. 
[E (d)3 P 


= 
о 
о 


* (12) In the opposite figure : 


» Exercise 7 @ 


A 
The length of DE =- em. A 
(a)4 (b)2 c E р B 
(v2 (à) 342 2 
* (13) The exterior bisector of the vertex angle of an isosceles triangle .--------. the base. 
(a) bisects (b) perpendicular to 
(c) intersect (d) parallel 
* (14) The bisector of the exterior angle of an equilateral triangle ------.-.. the side opposite to 
the vertex of this angle. 
(a) bisects (b)congruentto (c) parallel (d) perpendicular to 
* (15) The measure of the angle included between the interior and the exterior bisector at 
any vertex of angles of the triangle equal -- 
(a) 45* (b) 90* (c) 135* (d) 180* 
7 (16) In the opposite figure : А 
АВ:АС = veers 
(a)5:4 (b)5:9 
(9:5 (99:4 Dian, C з= B 
$ (17) In the opposite figure : x 
CD =: ст. С D 
КА 
(а) 8 (b) 6 Ў CX Жи 
(с) 4.8 (9) 5 
7 (18) In the opposite figure : 
Сача ст 
(а) 2 (b) 6 (c)4 (d) 8 
7 (19) In the opposite figure : 
АР bisects Z BAE sif AC=(X+5)cm.; 
AB = бст. BC =3 cm.  BD- 9 ст. 
э then X = s cm 
@4 (b) 3 ()2 л Tees. oe E 


(6 easi \/ (муш) о аа, paleo | 161 


= 


2 
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^ (20) In the opposite figure : 


AQ 3 or й, | 
о 
(а) 3 (b) 4 (c)6 (d) 8 
B C D 
~ (21) In the opposite figure : 
If AB: AC=2:3 Ag 
„Шеп BD: BC = 
2: 3 2 Л. с в D 
(а)2:1 (b) 5 (03$ (d) 5 
> (22) In the opposite figure : 
XL bisects the exterior angle X » then E жзне DN 
YZ YL 
OL 017 T — 
LZ XZ 
(07x (d) XY 
* (23) By using the opposite figure : F А 
All the following statements are true except == А 
ВА _BD ВА _ BE 
@ Ас “De O) ACT EC E Cb в 
СА _DA ай 
(с) АБ АБ (4) Z DAE is a right angle 
< (24) In the opposite figure : 
DE mee cm 
(a) 12 (b) 24 
(c) 30 (d) 35 
(25) In the opposite figure : 
Xem cm 
(a) 1 (b) 2 
(c)3 (d)4 
© 126) In the opposite figure A 
Е 
СЕ ст B 
03 (04 s © 12cm. B 
(c)5 (d) 6 


(27) In the opposite figure : 
AC is the interior bisector of (A ABD) at (Z A) 


»AE.LAC ;BC - 4 cm. CD 3 cm. = 
s then BE: ED = +--+- 
(а)7:4 (b) 7:3 (0) 3:4 (d)4:3 


(28) In the opposite figure : 
A ABC is a triangle in which AD and AE are the interior 


and exterior bisectors of the angle at the vertex A 


respectively » If m(Z 1) = 36° , ћепт (4 2) =. 


(a) 36 (b) 40 (c) 54 (d) 108 


(29) In the opposite figure : 
If a (A ABC) = 75 cm? 


> then a (A ADB) = cm? 
i 12 
(а) 30 (b) 373 (c) 5175 (d) 45 
(30) In the opposite figure : 
If AC- AB = бст. «then AC = ·...-..... ст. 
(a) 13 (b) 14 (c) 15 (d) 16 


(31) In the opposite figure : 

If AB x AC 2 8 , BD x DC = 4 and AD bisects Z BAC 

s then AD = length units. 

(a)2 (b) 4 (c)5 (d) 6 
(32) In the opposite figure : 

If the perimeter of A ABC = 27 cm. 


s then BD =... cm. 
wars (b) 10 
(2315 (415 


10cm. 


B 


е 
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> 


А 
Р 
р с 
А 
B 


lücm. D бст. 


№, 
Ss D B 


A 
5 


= 


$ (33) In the opposite figure : 
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Ae ean cm. 
(a) 12 (b) 10 
(c) 9 (9)8 
$ (34) In the opposite figure : 
The length of AE s cm. 
(a) 215 (b) 6 
(c) 15 (d) 2421 
^ (35)In the opposite figure : 
AD= 
(a) 2 (b) 4 
(53 (a) вз 
^ (36) In the opposite figure : 
AD bisects Z A internally » AE bisects Z A externally » t A 
AD 23cm. AE = 4 cm. UR 
s then DE = +--+ cm. 9 CON 
(а)3 (4 (c) 5 (d) 6 
7 (37) In the opposite figure : 
DC = «cm. 
(a)6 (b) 63 
()336 (d)3 
' (38) In the opposite figure : 
AD = oss cm. 42 
(a) 10 (b) 475 
C 8m. B Gem D 
(oes (o2 ' 
A 
* (39) In the opposite figure : 
AE 
ЕС Е р 
DE AD 
(a) BC (b) AB 
AC AB 
(c) CB (d) BC € B 


(40) In the opposite figure : 


(41) In the opposite figure : 
If AC =3 AD 
s then AB: AE = +--+ 
(а) 3:1 
(с) 4:3 


(42) In the opposite figure : 


(43) In the opposite figure : 


The length of DE =... cm. 


(a) 245 


OESE 


(44) In the opposite figure : 


(b) 


nj fre 


(d) 


(b) 1:2 
(d)2:1 


(b) 8 
(d) 12 


3 
(b) $5 5 


@ 3-3 


If m (4 B) =90° ; D is the midpoint of AC 


» AE bisects Z BAD ; BE = бст. , ED 2 4 cm. 
» then the length SPAR Sintec 


(a) 15 (b) 12 


(45) In the opposite figure : 


AB.LBC.DE bisects Z ADC 
> then the area (A ADE) = 


(a) 12 (b) 14 


(c) 10 
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" E 
а 
р E 
E.A 

D 

с B 


бет. 


(9) 8 


L 


= 
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| 
© (46) In the opposite figure : 
CD bisects Z ACB , 


(a)8 (b) 6 (c) 12 (d) 10 
* (47) In the opposite figure : 

If CX bisects Z С, XE // BC > BD = 3 
> then EX = 

(a) 6 (b) 4 (c) 8 


cm. 


9 (48) In the opposite figure : 
If AC = 6 cm. :AB = 4 cm. » then 


(a) 2 [E ()2 


о £O In each of the following figures » find the value of X (Lengths are measured in 


centimetres) : 


) In each of the following figures » find the value of X (Lengths are measured in 


centimetres) » then find the perimeter of A ABC : 


(1) (2) 
A 4 
* 50 
б 30 
C x B x Ж € x B D | is 


= 
D 
D 


» Exercise 7 @2 
. 


О In each of the following figures , calculate the value of X and the length of AD 
(Lengths are measured in centimetres) : 


(1) A 


ЕШ ABC is a triangle in which : AB = 8 cm. » AC = бст. ; BC 2 7 cm. , AD bisects 
4 BAC and intersects BC at D Find the length of each of : DB , DC «4cm. 93cm.» 


In the opposite figure : 

ABC is a triangle in which AD bisects the 
exterior angle at A and intersects СВар, 
if AB = 6 cm. AC = 8& ст.  BC- 5 ст. C5cm.B 


Find the length of each of: BD; AD « I5 em, 3617 em.» 


8 Ш ABC is a triangle » its perimeter is 27 cm. » BD bisects / B and intersects ACatD 
If AD = 4 cm. and CD = 5 cm. ; find the length of each of : AB , BC and BD 


«8em. s» IO cm. 323/15 em.» 


ü In the opposite figure : ' A 
| ABCD is a quadrilateral » draw AX bisects 
4 A and intersects BD at X 5 then draw Y 


XY // BC and intersects CD at Ж 
РР DY _ AD 
YC AB c B 


Prove tha 


In the opposite figure : 

ABCD is a quadrilateral 

in which DX bisects Z Р» 
AE:EBz2:3;AD-6cm.;DC-9cm. 
» prove that : EX // BC 


Q- 


[9] In the opposite figure : 


AD bisects Z BAC , ED // AC 
BE _ ВА 
Prove that : EA “АС 


and if AC 29 cm. AB = 6cm. 
> find the length of each of : AE and BE «36cm. »24cm.» 


167 


= 4 
= 
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10 In the opposite figure : A 


‘AD is a median of A ABC » TN 
Y, x 


DX bisects / ADB » DY bisects Z ADC “ta 
Prove that : XY // BC 


£ D B 
Q In the opposite figure : m 
ABCD is a quadrilateral in which AB = AD > Y ? 
AX bisects Z BAC and intersects BC at X » 
AY bisects Z DAC and intersects CD at Y г Е A 


Prove that : XY // BD 


a (2 ABC is a right-angled triangle at B » draw AD bisects Z A » and intersects BC at D 
If the length of BD equals 24 cm. BA: AC 23:5 «find the perimeter of A ABC « 192 em.» 


à C ABC is a triangle in which AB = 8 cm. s AC = 4 cm. and BC = 6 cm. ‚ AD bisects Z А 


and intersects BC at D » AE bisects the exterior angle at A and intersects BC at E 


Find the length of each of : DE , AD and AE «Sem. 3246 em. s 2110 cm. » 


б C3 ABC is a triangle in which AB 23 cm. » BC 27 cm.  CAz бст. » AD bisects Z A 
and intersects BC at D » AE bisects the exterior angle of the triangle at A and intersects 
CBatE 

( 1) Prove that : AB is a median in the triangle ACE 

( 2 ) Find the ratio of : The area of A ADE to the area of A ACE 


m 


[15] C3 In each of the following two figures » prove that EF // BC: 
? 


(1) P 


» Exercise 7 @ 
е 
[15] ABCD is a parallelogram ; X € AD 5 CX is drawn to intersect BA at Y and Z DCX is 
AY _ DZ 


bisected by CZ which intersected AD at Z Prove that : Yx ux 


@) ABC is a triangle » AD bisects Z BAC and intersects BC at D , ће two bisectors 


Ў АЕ, AF bisect the two angles BAD ; CAD respectively and intersect BC at E and F 


(BE, DF _ BD 


respectively. Prove tha: = 
Ер * FC De 


a In the opposite figure : XY // BC AX 22cm.» 
XB =4 cm. , YC = 3 cm. Find the length of : AY 


If AE bisects the exterior angle of the triangle at A 
and intersects BC at E » where CE = 18 cm. » 


find the length of : BC « L5cm. бет. + 


Q ABCD is a quadrilateral in which AB = BD ,Ар = ОС 5 AE bisects Z BAD and 
intersects BD at E » DF bisects Z BDC and intersects BC at F 


Prove that : EF // DC 


20] ABCD is a parallelogram : its diagonals intersect at M » draw AX to bisect Z BAD and to 
intersect BD at Х , draw DY to bisect Z ADC and to intersect AC at Y 


Prove that : XY // AD 


EAB AB is a chord in a circle » let D € the major arc AB such that AD ADs =3 and let E be the 


midpoint of the minor arc AB » draw DE to intersect AB at С find Б ratio between the 
area of A ADE and the area of A BDE 


ТУ 


@ AB is a diameter of a circle M » C € this circle » draw a tangent to the circle M at C to 
intersect AB at E and to intersect the tangent to the circle M from A at D 


AM _ DC 
Prove that : МЕ = DE 


[23] In the opposite figure : 
= 
E 3623 
АВ = AC , BD is a tangent segment to the circle at B 
Prove that : DB х ВА = DA x BC 


(9 oe ав SJ (Guts) stil- sbh,- palag 
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e 


Choose the correct answer from those given : 


( 1 ) In the opposite figure : 


( 3 ) In the opposite figure : 
If 3 AE=4 EC 52 AF=3 FB 
BC = 17 ст, » then CD = · 
(a)7 (b) 8 (c)9 


( 4) In the opposite figure : 
If m(Z B)=2 m (4 DAB) = 2 т (Z DAC) 
s then AB =з ст. 
(а)4 (b) 6 (c)8 

( 5 ) In the opposite figure : 


(a) + (DE 
© 4 9 


( 6 ) In the opposite figure : 
the area of (A ABD) — 3 


the areaof(AADC) 5 


s then AB =з cm. 
(а) 5 (6 
(08 (d) 10 
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E 
(0.0) 


a. 


m 


z 
8 
n 


E 


(3.3) 


> 
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© (7) In the opposite figure : 


If the area of (A DBF) = 10 cm? 


s then the area of (A DEC) = ---------- cm? 
(a) 12 (b) 16 
(c) 18 (d) 24 

$ (8) In the opposite figure : * 
Ifm (BX) =m(XY) £ 
Вр 2233 cm. , AD =413 cm. : Е 
s then AY = ve em. Б 
(а) 43 (b) 6 y Е 
(с) 9 (9) 12 * 

с M B 


% (9 ) In the opposite figure : 


The area of (A ABD) = +--+ cm? " i 
(a) 36 (b) 48 ONG, 
(c) 54 (72 © bs 


© (10) In the opposite figure : 
АС bisects Z BAD »D is the midpoint of EC 
»AC=16 ст. , AD=3cm. 


+ AB = бст. » then DF = ст. 
(а) 2 (b) 3 
(c)35 (d)4 
& (11) In the opposite figure : n 
If AD = & ст. AE = 6 cm. ; then tan Ө = «+--+. йу 
E ES B c A 
(a) 3 (b) г 
3 4 
(c) 4 (d) Ei 


= 
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^ (12) In the opposite figure : 


DE noon 
BC 
4 2 
@ = (b) = 
3 1 
(с) 5 (4) 3 
. (13) In the opposite figure : 
If m(Z A) 22m (4 B) > then BC = -+ cm. 
(a) 3*[10. (by 2421 
(c) 12 (d) 10 


п In the opposite figure : 
Ф 


А 
If AC x BD = 36 cm? М, 


Find the area of (А ABC) e D B 


= 
N 
N 


| Exercise 


Follow : Angle 
bisector and 
proportional 

parts (Converse 

of theorem 3) 


ШШ) From the school book 


Bo Multiple choice questions 


Choose the correct answer from those given : 


* (1)In the opposite figure : 
asses 


(a) 10° (b) 20° (c) 40° (d) 80° 


© (2) In the opposite figure : 


If BE bisects Z ABD ‚ CE bisects Z ACD 

s then е 

(a) D is a midpoint of BC 

(b) E is the midpoint of AD A 19 


(c) E divides AD by the ratio 2 : 1 from the direction of point A ^ a » 
(d) AD bisects Z BAC 


© (3) In the opposite figure : 
AB | AC > Mis the point of intersection of 

the bisectors of the interior angles of AABC Hans, 
s then m (Z BMC) = C B 
(a) 100° (b) 120* (e) 135° (d) 145* 


= 


LT 


z 
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4 (4 ) In the opposite figure : A 
which of the following statements is true ? xv Ф 
(a) ABAD ~ ABCA \ 
(b) AB x AC=BD x DC ла а 


(с) т (4 BAD) = т (4 CAD) 


(d) AD =) BD x DC- AB x AC 


* (5) In the opposite figure : 


Which of the following conditions is A 
sufficient to prove that AD bisects 


the exterior angle at the vertex A ? 


B С D 
AD _ DB АВ _ BD 
(а Ас 7 BC (0) AC = BC 
AB _ CD E 
(sou (d) AB x DC = AC x DB 


| (6) In the opposite figure : 
Circle М in which , AB is a diameter ; E € AB 


sif AE = 15 ст. : ВЕ = 20 cm. AC = 21 ст. 


‚СЕ intersect circle M at D » then m (AD) ж ое 9 
(а) 45 (b) 90 
(c) 22.5 (d) 60 


* (7 )In the opposite figure : 


which of the following statements is false ? 
(a) CE = 10 cm. (b) BE bisects ZABC 
(c) BE = 4*[21 cm. (d) DE = 1242 cm. 


* ( 8 ) In the opposite figure : 
If a (A ABD) = 30 cm? а (A ACD) = 40 cm? A 
> then AD is — 


(a) perpendicular to BC (b) bisects Z ВАС  |* 5 n 


(c) passes through the midpoint of BC (d) AII the previous 


» Exercise 8 2 


Essay questions 


ABC is a triangle in which : AB = 6 cm. AC 29 cm. BC = 10.5 cm. DC BC , 
where BD = 42 cm. Prove that : AD bisects Z BAC 


8 ABC is a triangle in which AB = 6 cm. , BC 24 cm.  CA- 3.6 cm. DC BC. 
such that CD = 6 cm. Prove that : AD bisects the exterior angle of AABC atA 


[3] £O In each of the following figures » prove that : BE bisects Z ABC 
(1) (2) 


D 38cm. C 


D asco is a quadrilateral in which AB = 6 cm. » BC 29cm. » CD = бст. S AD = 4cm. 5 
AE bisects Z A and intersects BDatE 


( 1 ) Find the value of the ratio : BE 


( 2.) Prove that : CE bisects Z BCD 4 


a C3 ABCD is a quadrilateral in which AB = 18 cm. » BC = 12 cm. EC AD where 
2 AE =3 ED draw EF // DC and intersects AC at F 
Prove that : BF bisects Z ABC 


Q In the opposite figure : A 
D is the midpoint of BC , 
DE bisects Z ADB , EF // BC D E 
Prove that : ( 1) DF bisects Z ADC 
(2)ED.L DF 


р ABC is a triangle » X is the midpoint of BC » BX =6cm. sAX=9 cm. s the bisector of 
2 AXB intersects AB at D 5 take EC AC , where AE = 6 cm. given that AC = 10 cm. 


Í :Ар EA 
(1) Find the value of : pg c 


( 2) Prove that : DE // BC 
( 3) Prove that : XE bisects Z АХС 


“А 
= 
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o In the opposite figure : 5 
L] 

AB=AC;BC=CD; 

BX bisects Z ABC , XY // BD у 


Prove that : CY bisects / ACD D р B 


[9] In the opposite figure : D A 
БА — 

AB = АР , AE bisects Z ВАС, 
EF // BD 


m 
= 


Prove that : AF bisects Z CAD 


n 


Ф LJ ABC is a triangle » D € BC , DÉ BC , where CD = AB , draw CE // DA and 
intersects AB at E , draw EF // BC and intersects AC at F 


Prove that : BF bisects Z ABC 


a In the opposite figure : 
ABC is a triangle in which AB = 12 ст. » 


AC 2 8 em. » BC = 16 cm. » BM bisects Z ABC > é Е b 


АМ bisects Z BAC Find the length of : AD «Аст.» 
@ In the opposite figure : x 

ZM and YM bisect Z Z and Z Y respectively b d, 

»XYz8cem.:XZ-5cm. y L S 


Prove that : 8 LZ = 5 LY 


(m the opposite figure : Á 
IfAC:CD:AB:BD=15:10:9:65 


Prove that : AD bisects Z BAC г x ^ 


a ABC is a triangle in which AB = 5 cm. › AC = 10 cm. : BC 29 cm. DC BC 
such that BD = 3 cm. SECCB E where AE L AD 


(1) Prove that : AD bisects Z BAC 


( 2) Find the length of : BE Ре 


176 
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15) In the opposite figure : 
BM bisects 4 СВХ, С, А в 
CM bisects Z BCY 


Prove that : AM bisects / BAC 


Ф ABC is a triangle іп which АВ = 6 cm. , ВС = 12 ст. , СА= 9 ст.,рЄАВ s where 
AD =2 cm. » draw DE // BC and intersects AC at E » find the length of AE 5 then 
prove that : BE bisects Z ABC «3cm.» 


т) C In the opposite figure : A 

ED // XY // BC 

and AD x BX = AC x EX ? x 
Prove that : AY bisects Z CAD c 


= 


(18) Ш Two circles M and N are touching externally at A » a straight line is drawn parallel to 
MN and intersects the circle M at B , C and the circle N at D , E respectively. 
If BM N EN = {F} » prove that : FA bisects Z MEN 


(19) £13 AB is a diameter of a circle » AC is a chord in it CD isa tangent drawn to the circle 


at C and intersects AB at D. If E € AB , where E = DC 


CE 
Prove that : ( 1 ) CA bisects the exterior angle of A CDE at C 
DA _ AE 
(2) DB = BE 


\ Higher sits Ҹ 


1 L3 In the opposite figure : 


ABC is a triangle in which AB = бст. AC =9 cm. 5 


and BC = 10 cm. sD € BC , where BD = 4 cm. 


BE LAD and intersects AD and AC at E and F respectively. с D B 
10cm. 

(1 ) Prove that : AD bisects Z BAC 

( 2) Find : Area of A ABF : area of A CBF «2» 


(T E a Asie \/ (муш) а-ар, alegi 


Exercise 


Applications 
of 
proportionality | 
in the circle 


Choose the correct answer from those given : 


© (1) IM isa circle of radius length 3 cm. » A is a point lies in its plane where 
MA =4 cm. » then Py (A) =~ 


(ат (b) 9 (c)7 (9-7 


© (2) If Nisacircle of diameter length 16 cm. » B is a point lies in its plane where 
NB = 5 cm. s then Py (B) = > 


(a) 39 (b) - 39 (с) [39. (d) - 231 
$ (3) If the power of a point A with respect to the circle M is a negative quantity » then 
A lies ++ ; 
(a) inside the circle. (b) on the centre of the circle. 
(c) outside the circle. (d) on the circle. 


(a) inside the circle. (b) on the centre of the circle. 
(c) outside the circle. (d) on the circle. 
$ (5) If Py (A) = 5"! then A lies —— the circle M 
(a) outside (b) inside (c) on (d) on the centre of 


E 
5 
со 
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* (4)IfM isa circle ‚А is a point that lies in its plane where P, (A) = 0 > then A lies .--------- 


» Exercise 9 2 
. 


1 

*(6)1f Py, (A) =r » then the point A lies ---....... 

(a) outside circle. (b) on the circle. 

(c) inside the circle. (d) on the centre of the circle. 


(7) A circle of centre M and radius r » Py, (A) represents the power of point A with 


respect to circle M ; then Puy (M) = 

(a) zero (b) r (с) r? (d)- ° 

, (8)IfMisacircle s А is a point in its plane where MA = 6 cm. 5 Рм (A) 2— 13 , then 
the area of this circle = cm?( t= 2) 
(а) 154 (6) 44 (с) 144 (d)7 

К (9 If Misa circle of radius length 7 cm. A is a point in its plane 25 ст. apart from the 


centre of the circle » then the length of the tangent segment to the circle M from 


(а) 5 (b) 49 (c) 24 (d) 12 
(10) If M is a circle with diameter length 12 cm. » A is a point in its plane where Py (A) = 13 
| » then distance between the point A and the centre of the circle equal +--+ cm. 
(a) 7 (b) 14 (c) 3.5 (d) 6 
* (11) If Py, (A) =9 s then it means that ·-.....-.. 
(a) the point A lies on the circle M 
(b) the point A lies inside the circle M 
(c) the radius length of the circle M equal 9 length units. 


(d) the length of tangent segment drawn from the point A to the circle M equal 3 
length units. 
# (12) If the point A lies outside the circle M ; then the length of the tangent segment drawn 


from the point A to the circle equal --.......- 


(а) (AM)? (Ы) (Р, (А) ©) Py (А) сар, (A) 


UNIT 
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5 (13) IfM „М are two intersecting circles and Py (A) 2 5 +2 Py (A) = 10 


Py (©) -Py (O = 


$ (15) In the opposite figure : 
If AC 23cm. › СЕ = 9 cm. 


s then Py (A) = == cm. 
(345 (27 
(c) 36 (d) 6 


© (16) In the opposite figure : 

‘AC touches the circle M at C » MC = 6 cm. 

» Pu (A) = 64 s then AB = ve cm. 

(a) 3 (b) 4 (c)5 

9 (17) In the opposite figure : 

(a) 81 (b) 25 (c) 56 

* (18) In the opposite figure : 

If AB is a tangent » then (AB) БЕ 

(a) AC x CD (b) AE x EF 
(c) Py (A) (ас 


^ (19) In the opposite figure : 


Py (A) == 
(a) 15 (b) - 15 
(c) 24 (9) – 24 


(a) Positive quantity. (b) Negative quantity. 


(c) Zero (d) Can’t be determined. 


s then the point A € =-=- 
(a) circle M (b) circle N 
(e) MN (d) the principle axis to the circles. 
^ (14) In the opposite figure : "TEE 
== 


© (20) In the opposite figure : 

ABisa tangent segment to the circle M » if DC =3 cm. 
»CA=Scm. > then Py (A) = ve 

(а) 25 (b) (АВ)? - r? 

(c) 40 (d) (АМ)? - (АВ)? 


1 (21) In the opposite figure : 


Ру (Б) = 
(a) 20 (b) 29 
(c) 25 (d) 45 


1 (22) In the opposite figure : 

If m (AC) = 70° 5m (BD) = 130° 

s then m (Z DEB) =-° 

(a) 100 (b) 90 (c) 110 (d) 120 
© (23) In the opposite figure : 

m (AC) =m (AD) -2 m (BD) 

»m (BC) = 100° 

s then Ө = .-----...- 5 

(a) 78 (b) 65 (c) 52 (d) 84 
© (24) In the opposite figure : 

If AB L CD »m (AC) + m (BD) =... 

(а) 45° (b) 90° 

(c) 180° (d) 270° 


© (25) 1 In the opposite figure : 
If AB N CD = [E] 5 then Z = ee? 


(a) 90 (b) 45 (c) 50 (d) 80 
© (26) In the opposite figure : 

A circle M » m (4 EFB) = 

(a) 30* (b) 40° 

(c) 50° (d) 60* 


> Ехегсіѕе9 @ 
e 


130 


A 
D c 
B 
ФА 
SIN: 
v 
130 


- 
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È (27) In the opposite figure : Р 
aren ° “м... 
150 
(a) 110 (b) 55 AS 
A 
(c) 80 (d) 40 enr d 
E 
© (28) In the opposite figure : 
D MES o " 
(a) 60 (b) 120 
(c) 180 (d) 240 ^ 
c A 
© (29) In the opposite figure : 
= z D 
If m (/ A) =30° m (BE) = 40° » then m (CD) = = cs, 
(a) 30° (b) 40° JE» 
B 
(c) 70* (d) 100° d 


© (31)In the opposite figure : 


^ (30) In the opposite figure : 
If m (2А) = 70° , AB , AC are two tangent segment Ө; 
sm (ВС) major = X° s then X= = AN 
@ 250° (b) 110° (c) 500° qns ^ — 
B 


AB isa tangent to circle M at B ni 
Е = BY 

sif m (4 A) = 45? » m (BD) = 150° e 

> then m (BC) = e dee: 

(a) 120* (b) 90* (c) 60° (d) 180* 


& (32) In the opposite figure : 


P 

(a) 25 (b) 45 

(c) 65 (d) 70 
(33) In the opposite figure : 

Хае 

(а) 50 (b) 25 

(с) 100 (d) 75 
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> (34) In the opposite figure : 
IfM is a circle ; AE cuts the circle at D and E 
» AC cuts the circle at B and C , AD = DC 


» then the value of X = -----.---- 3 
(a) 40 (b) 30 
(c) 20 (d) 10 
% (35) In the opposite figure : 
(Xs y) ete 
(a) (60° 5 120°) (b) (120° , 60°) 
(с) (70° 5 110°) (d) (110° , 70°) 
7 (36) In the opposite figure : ^ B 
ен: P 
(a) 50 (b) 75 
(c) 125 (d) 250 e 
7 (37) In the opposite figure : £ 
If AB = Ср +m (4 E) = 80° »m(Z Е) = 70° 
» ћепт (Хр) – m (XB) = 
(а) 5° (b) 10° D А 
(с) 15° (d) 20° Fp x ae 


Essay questions 


CJ Find the power of the given point with respect to the circle M whose radius length is r : 
(1) The point A where AM = 12 cm. and r 2 9 cm. 

(2) The point C where CM =7 cm. and r=7 cm. 

( 3) The point D where DM 2417 cm. and r=4 cm. 


CA Determine the position of each of the following points with respect to the circle М 5 of 
radius length 10 cm. » then calculate the distance between each point and the centre of the 
circle : 


(1) Py, (A) =- 36 (2) P4 (B) =96 (3) P4 (C) = zero 


E If the distance between a point and the centre of a circle equals 25 cm. » and the power 


of this point with respect to the circle equals 400 » find the radius length of this circle. 


«15cm.» 


183 


4 @Remember @Understand OApply «ә Higher Order Thinking Skills 


а] If a point A is outside the circle М » ADisa tangent to the circle at D where AD = 8 cm. 
» find the power of point A with respect to circle M «64» 


a8 Tn the opposite figure : 
ABisa tangent to the circle M at B 
s MA intersects the circle M at C 


If the radius length of the circle equals 12 cm. G 
‚Ру (A) =81 > then find : 5 
( 1) The length of AB (2) The length of AC «9 cm. 93cm.» 


CA The radius length of circle M equals 31 cm. The point A lies at 23 cm. distant from its 
centre. Draw the chord BC where A € BC ,АВ = 3 AC Calculate : 


( 1) The length of the chord BC 
( 2) The distance between the chord BC and the centre of the circle. «48 cm. » 19.6 em.» 


C The radius length of circle N equals 8 cm. The point B lies at 12 cm. distant from its 
centre » draw a straight line passes through the point B and intersects the circle at Cand D 
where CB = CD Calculate the length of the chord CD and its distance from the point N 

«2 [10 cm. 3356 ст.» 


a In the opposite figure : 

M is a circle » AB is a diameter in it 
„СВ іѕа tangent to the circle М at В 

‚ СА intersects the circle M at D » where 
CD = 16cm. »DA=9 cm. Find : 

(1) The length of the circle’s radius. 


( 2) The area of triangle ABC 


a In the opposite figure : 
A is a point outside the circle M » AB intersects 


the circle at D 5B » AF intersects the circle at E + F > 

ACisa tangent to the circle at C » 

AD =8 cm. » EF = 18 ст. 

(1) If Py, (A) = 144 + find the length of each of : AC DB > AE 


(2) IfX € BD where DX = 4 cm. » find : P, (X) «12cm. 310 ст. бет. 5-24» 


> Exercise 9 @ 
° 


Ф C The two circles М and N are touching each other externally at A > ABi is a common 
tangent to the two circles M › №. BC intersects the circle M at C and D. BE intersects the 
circle N at E and F respectively. 
( 1) Prove that : AB is the principle axis of the two circles M and N 
( 2) If P4 (B) 236 BC 24cm. EF 2 9 ст. 

Find the length of each of : CD . AB and BE «5cm. 96cm. »3cm.» 


(11) In the opposite figure : 


M >N are two intersecting circles at A » B 
; ED is a common tangent to the two circles M 5 № 


at D > E respectively. AB N DE = {C} 


( 1) Prove that : BC is the principle axis of the two circles. 


(2) If AB = 12 em. > Py (С) = 64 » find the length of each of : СА ¿CD «4cm. »8 ст,» 


à Ш In the opposite figure : 
$ 
The two circles M and N are intersecting at 


A and B where AB (1 CD ПЕЕ - {х}, 


XD =2 DC , EF = 10 cm. and Py X) = 144 

(1) Prove that : AB is the principle axis to the two circles M and N 
( 2) Find the length of each of : XC and XF 

(3) Prove that : CDFE is a cyclic quadrilateral. « 66 cm. 58 cm.» 


Using the given data in each figure ; find the value of the symbol used in measurement : 
(2) 


(YE se) о Ив \/ (оода) alat cau; - раа Л 


4 @Remember @Understand OApply « Higher Order Thinking Skills 


UNIT 


Ф C3 In the opposite figure : 
m (2 BAC) = 33° »m(Z BDC) = 70° , 


m (AB) =94° , т (СҮ) = 100° Find the measure of each of : 


(1) X¥ (2)AX 


(3) 2 BEC «26° 374° 320° » 


[15] In the opposite figure : 

E 

ABCDE is a regular pentagon drawn inside the circle M 5 

AXisa tangent to the circle at A » EXisa tangent to the circle at E 


where AX N EX = {X} Find: 


( 1) m (AE) 
(2)m(Z AXE) «72° 9 108°» 


Choose the correct answer from those given : 


© (1) In the opposite figure : 


[rc 
(a) 45° (b) 50° 
(c) 55° (d) 60° 


$ (2) In the opposite figure : 


If AE=AB , BC is a diameter » m (Z D) =21° 


H E 
1 


m 


s then m (дА) = ee Р i = | 
(а) (b) 104° 
(с) 106° ane 


on Unit Four 


(4 From the school book 


£13 To determine the location С + c 


surveyors measure and prepare the opposite scheme. 


= 


Find the distance between the location С and the location A 


CA А team of pollution control determined 
the location of an oil spot on one of 


the beaches as in the opposite figure. 


Calculate the length of the oil spot. 


« H0 m.» 


ИЗ Yousef wanted to divide a strip of paper 
into 3 equal parts in length. He placed it on 


a paper on his notebook : as in the opposite 


figure » and determined two points of division 
Aand B 


Is the division of Yousef's strip correct ? Explain your answer. 


Use your geometric instruments to verify your answer. 


a 11 Fertilizer packages produced from one 


of the factories are transfered by sliding on a 


tube that is inclined and carried on to trucks | 
to the centre of distributions as in the opposite Dae E 
80cm. 12m, 


figure. 

If D » E and F are the projections of the points A » B and C on the horizontal respectively » 
AB = 1.2 m. , DE = 80 cm. , ЕЕ = 12 т. 

Find the length of the tube to the nearest metre. «19m.» 


4 


@ © AB is a ladder of length 4.1 metres rests by its 


UNIT™ 


upper end A on a vertical wall and with its lower 

end B on a horizontal rough ground. If the lower end 
is 90 cm. apart from the wall » calculate the distance 
which a man ascends on the ladder until it becomes at 


2.4 m. high from the ground. 


©) © IAB = 180 cm. EF 22 m. > 
AB: BC: CD=5:4:3 
Find the length of each of : EY and CD 


« 480 cm. » 108 cm. » 


ü CA The opposite figure shows a rectangular piece of D A 
land divided into four different parts by the two 

lines BD and AE » where EC BC ; BD N AE = [X] 

s if AB = BE = 42 metres , AD = 56 metres 

Calculate the area of the piece ABX in square С E B 
metres and the length of AX «504 m? » 2442 m.» 


[8 | C3 A circular saw for cutting wood › the radius length 
of its circle equals 10 cm. It rotates inside a protective 
container. If m (Z BAD) = 45? and m (BD) = 155° 
Find the arc length of the disc’s saw outside the 


protective container. 


«244 cm. » 


[9] Cì) The signals produced from the communication tower follow 

a ray in their pathway ; its starting point is on the top of the tower 
and it is a tangent to the surface of the earth » as in the opposite 
figure. Determine the measure of the arc included by the two 
tangents supposing that the tower 

lies at sea level and m (Z CAB) = 80° « 100° » 


» Life Applications ? 


E A pulley rotates at the axis M by a strap passing over 


asmall pulley at A. If the measure of the angle between the 7 
two parts of the strap is 40? Find the length of the major 
arc BC » given that the radius length of the larger А 
pulley equals 9 ст. 8 
« 34.56 cm. » 


[1] Ш А satellite revolves in an orbit and keeps in during rotation on a fixed height above 
the equator. The camera on it can monitor the are length of 6011 km. on the surface of the 
earth. If the measure of the arc equals 54° ; find : 

( 1.) The measure of the angle of the camera placed on the satellite, 


( 2 ) The radius length of the Earth of the equator. « 126° , 6378 km. » 


= 
oo 
© 
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Accumulative quizzes 


FIRST Accumulative quizzes on algebra. 


SECOND | Accumulative quizzes on trigonometry. 


THIRD Accumulative quizzes on geometry. 


Total mark 


on lesson 1 — unit 1 = 
1 


Answer the following questions : 


6 marks each item 1 mark 


Choose the correct answer from those given : 


(172 |8. 


(a)4 (b)-4 (c)4i 


( 2) The simplest form of the imaginary number i? is 


(a)- 1 (b)1 (с)! 
(3) The solution set of the equation : X? +9 =0 in Cis 
(a) {3 5-3] (b) {-3 i} (с) {31-311 (09 
( 4 ) If the curve of the quadratic function f intersects the X-axis at the two points (3 »0) 
» (7 1 +0) » then the solution set of the equation : f (X) = 0 in Ris se- 
(a) {3 40] (b {-1 +0} (01-351) (9) {3 »- 1} 
(5)1+1+ i ні 6 


(a)i (b)! (c) 16 (d)4 

( 6 ) The opposite figure represents у 
the curve y=aX7+bX+c 
Which of the following is true ? 


(aya<05c<0 (ъ)а>0,с<0 


(с)а<0,с>0 ()а>0 ,с>0 Y 


[Second question 4 marks [a] 2 marks [b] 2 marks 


[a] Find in C the solution set of the equation : 
Х?-2Х+4=0 


[b] Find the values of X and y which satisfy that : 
(2+1) (2—1) 


у= от 


[e] 


» Algebra 


Total mark 


till lesson 2 — unit 1 


Answer the following questions : 


Ps TT 


Choose the correct answer from those given : 

( 1 ) If the two roots of the equation : 4a *—12 X+c=0 are equal »then c = 
(a)3 (b)4 (c)9 (d) 16 

(2) If X=- 1 is one of the roots of the equation 2X? -aX-2=0 sthen a= www 
(a)1 (b)-1 (c)3 (d)-3 

(3)fael1s([2i » b-1-t2i ,then ab =. 
(a)-1 (b)1 (c)2 (d)3 

(4) If the two roots of the equation : X? — 6 X + k = 0 are different and real 
sthen k € .-- 
(a) ]- e »9[ (b ]9 se (c) ]- e 59] (a) [9 » ef 


(5) If the roots of the equation : a X? + b X + с = 0 are conjugate complex » which of the 


following is true ? 
(a)b?-4ac<0 (b)b*-4ac=0 (c)b?-4ac>0 (d)b?-4ac<0 
(6)(2+2i)%= 


(а) 220 (b) 230 (с) 2201 (9) – 220 
4 marks [a] 2 marks [b] 2 marks J 


[a] Prove that the two roots of the equation : 3 X? —4 X 4 5 = 0 are not real » 
then find the solution set of the equation in C 


[b] Find the values of k which make the equation : k X 2.4 X 4 2 0 have two 


complex and not real roots. 


Accumulative quizzes 


| Quiz | 3) till lesson 3 — unit 1 


Answer the following questions : 


ia peg Ee =ч 
Choose the correct answer from those given : 
( 1 ) If one of the two roots of the equation : x?-(m-3)X+5=0is the additive 
inverse of the other root » then m = -+++ 
(a)-5 (b) -3 (c)3 (d) 5 


Total mark 


( 2 ) The simplest form of the imaginary number Н eee 
(a)i (b)-i (c) 1 (d)-1 

( 3 ) If one of the two roots of the equation : a X? 2 X 5 = 0 is the multiplicative inverse 
of the other root » then a = +- 


(a)-5 (b)-2 (c)2 (d) 5 

( 4 ) If the two roots of the equation : X? +4 Х + k = 0 are real »thenk E 
(a) [4 ,=[ (b) ]4 ,=[ (c) ]- 54] (d) ]- e » 4[ 

( 5 ) If the roots of the quadratic equation ; a X ? +b X c - 0 have different signs 
Ment ass 
(a)b=0 (b)c«0 (с) $ «0 (d) >0 

(6)(1+1®)(1—1!!)у=Х+уї,епХ+у= сс 
(a4 (b)3 (c) 2 (d) 1 

[Second question 27775 fa]2marks [b] 2 marks 


[a] If the two roots of the equation : Xx*-sSX42 +t=0 are equal 
» find the value of : m 

[b] Find the value of k which makes one of the two roots of the equation : 
X? 43 X+ К = 0 double the other root. 


» Algebra 


Total mark 


| Quiz | 4| till lesson 4 — unit 1 


Answer the following questions : 


N 


|| 6 marks each item 1 mark J 


Choose the correct answer from those given : 


( 1 ) The solution set of the equation : X? -4 X 2 4 in R is ~- 
(a) [- 2) (b) {2} (с) 4-2,2} (d) Ø 
( 2 ) The quadratic equation whose roots are i »— i is vse 
«x?-120 (Ы)х2+1=0 (c)(X+1)?=0 (d) (X-1)?=0 
( 3 ) The two roots of the equation : X? — 2 X + k = 0 are real and different if «+++ 
(a)kz1 (b) k«l (c)k»1 (d)kz4 
( 4 ) The simplest form of the expression : (1 —i)* is -----------.-.- 
(а) –4 (b)4 (c)-4i (d)4i 


( 5 ) If the two roots of the quadratic equation : X? + b X + с = 0 are consecutive odd 
numbers »then:b?-4c =з 


(a)-1 (b) 2 (c)3 (d)4 
( 6 ) The product of the roots of the equations : 


ах2+ЪХ+с=0 » bX^«cX«az0 › cX^ aX bz O0 equals + 


(ajabc (b)-1 (c)1 (d) zero 
4 marks fa]2marks [b] 2 marks ) 


[a] ÉL. » M are the two roots of the equation :2 X? 4 2 X - 320 B 


find the equation whose two roots are : i E 


235 
M 


[b] Find the simplest form of the expression : (3 – 2 i } (3 42i) 


Q8) V tod] iN | Clau eH e el) ol c su, раа ӘЛ | 9 


Accumulative quizzes 


Total mark 


| Quiz | 5) till lesson 5 — unit 1 


Answer the following questions : 


Sars si Tak 


Choose the correct answer from those given : 


(1) The function ў: [-2 »4] —+R » f 0024-2 X is negative in 
the interval зө +з 
(а) [-2 ,0[ (b) 0,4] (с) [2,4] (4) ]2 54] 


( 2.) If the two roots of the equation : X? — 6 X + k = 0 are equal » then k = зз 


(a)9 (b) 6 (c)1 (d) 12 

( 3 ) The quadratic equation whose two roots are (1 + i) »(1— i) is "е 
(a) Х2-2Х+2=0 (b X?-2x-220 
(с) Х2+2Х+2=0 (d) х2-2Х-2=0 


(4) If one of the two roots of the equation : a X? — 3 X + 2 = 0 is ће multiplicative 


inverse of the other root s then a = +- 
(a) 1 (b) 3 (c)2 (d)-2 
(5 )ff:fQQsax?-bX-cis positive for all real values of X 5 then -+ 
(a)b?-4ac«0 (bb?-4ac»0 (с)Ь?-4ас=0 (d)b)-4acs0 
( 6 ) Which of the following are the factors of the expression (X 249)? 
(а) 0-3) (X +3) (b) (x 3 
(c) x-3iy (d) (X-3i) (X 3 i) 


(1)2marks (2) 2 marks | 


Determine the sign of each of the two functions defined by the following rules › 


representing your answer on the number line : 


(1) #00 =(х-1) «2 (2)#00=-х2+9 


» Algebra 


Total mark 
| Quiz | 6| till lesson 6 — unit 1 
Answer the following questions : 
6 marks each item 1 mark EH 
Choose the correct answer from those given : 
( 1 ) The function f : f (X) = – 3 is negative in --------------- 
(а) +e »-3]  (»]-3»3[ (о) ]-= ef 001-5 ›0[ 
( 2 ) The solution set of the inequality : X (X — 2) > 0 in Ris «+--+. 
(а) {0 52} (b) [0 2] (c)R-[0 52] (à)R- ]o » 2[ 


(3) The simplest form of the imaginary number i? is сз 
(a)i (b)-i (c) 1 (d)-1 
( 4 ) If one of ће two roots of the equation : a X? + 4 X +7 =0 is the multiplicative 


inverse of the other root 5 then a = +--+ 


w4 (b)7 (с) 4 (d)-7 


( 5 ) The sum of all integers belonging to the solution set of the inequality 
(X= 5) (3 X-4) x0 is er 


(а)7 (b) 14 (c) 15 (d)9 
( 6 ) Which of the following is an imaginary number ? 
(a) ()5-i eW-s (à)? 
4 marks fa]Zmarks [b] 2 marks E 


[a] If 1 + i is one of the two roots of the equation : X? 2 X +c = 0 where c ER 
» find the other root » then find the value of c 


[b] Investigate the sign of the function f : f (X) =2 X? 7 X — 15 and from this find in R 
the solution set of the inequality : 2 X? 7 X « 15 


Са] 


$5ЕСОМО Accumulative quizzes on trigonometry 


Total mark 


| Quiz | on lesson 1 — unit 2 = 


Answer the following questions : 


! First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


( 1 ) The angle of measure 50° in the standard position is equivalent to the angle of 


(a) 130* (b) 310* (с) 140° (d) 410* 


( 2 ) All the following are measures of angles that lie іп the second quadrant except - 


(a) — 210° (b) 120° (c) – 120° (d) 850° 
( 3 ) The angle whose measure is (— 750°) lies in the -- ~ quadrant. 
(a) first (b) second (c) third (d) fourth 


(4) All the following directed angles are not in the standard position except 


X X X y 


(а) € 9—* (b) X 5 х (е) а х 


РАА м | ‚ 
y 


y y y 
( 5 ) If the terminal side of an angle in the standard position passes through the point 
(7-1 +0) »then the terminal side lies in the -------------.- 


(a) first quadrant. (b) second quadrant. (c) third quadrant. (d) something else. 
( 6) IF A > B are the measures of two equivalent angles » then: — A »— В аге зс 


(a) supplementary. (b) equivalent. (c) complementary. (d)their sum is — 360* 
Second queston us (ims [зше | 
кы —À 
[2] Determine the quadrant in which each of the following angles lie : 
(1)-52° (2) 220° (3) 1120° 15 


[b] Find two angles » one of them with positive measure and the other with negative 
measure having common terminal side for each of the following angles : 
(1)-132° (2) 70° (3) -730° 


» Trigonometry 


Total mark 
WO 
| Quiz | 2| till lesson 2 — unit 2 
Answer the following questions : 
ima тарти т 
Choose the correct answer from those given : 
( 1) The angle whose measure is oa lies in the ------------- quadrant. 
(a) first (b) second (c) third (d) fourth 


(2 ) The degree measure of a central angle in a circle of radius length 6 cm. and opposite 
to an arc of length 3 Л cm. equals +з 


(a) 30° (b) 60° (c) 90° (d) 120° 


( 3) The angle whose measure is — 7.3™ is equivalent to the angle whose degree 
measure is зз 


(а) 58° 1533 — (530154462) (е) 233° 15°33. (d) 211° 44 27 

(4) The radian measure of the central angle subtending an arc of length 3 cm. іп a circle 
whose diameter length is 4 cm. equals --------------- 
(a) (2)™ e(3)" (c) 5rd (d) 6d 

( 5) The positive measure of the angle between the hour hand and the minute hand at half 
past two equals --------------- 


л 5л 7л зл 
(а) 4 (b) 12 (c) 12 (d) 4 
(6) If A »—A are measures of two equivalent angles ; then one of the values of A is -+--+ 
(a) 150° (b) 90° (c) 180° (d) 270° 
4 marks [a] 2 marks [b] 2 marks | 


[a] Find the length of the arc which is opposite to an inscribed angle of measure 60° 


sin a circle whose radius length is 10 cm. 


[b] ABC is a triangle in which: m(Z A)=70° ; m(ZB)=60° 


» find in radian measure m (Z C) 


Accumulative quizzes 


| Quiz |3] till lesson 3 — unit 2 


Answer the following questions : 


Gsm) 6 marks each item 1 mark | 


Choose the correct answer from those given : 

(1) The radian measure of the central angle which subtends an arc of length 5 cm. 
in a circle of diameter length 10 cm. equals --------------- 
(a) I" (b) 1d (c) 27d (d) 

( 2) The measure of the smallest positive angle equivalent to the angle whose 
measure is (— 870°) is -~+ 
(a) 210° (b) 150° (c) - 210° (d) 120* 

( 3) If 8 is the measure of a directed angle drawn in the standard position where 
sin Ө <0 » in which quadrant does the terminal side of the angle Ө lie ? 


Total mark 


(a) first. (b) first and second. 
(c) second and third. (d) third and fourth. 

(4) If sec 0 = 2 where Ө is the measure of an acute positive angle » then Ө =з 
(a) 30° (b) 60* (c) 45° (d) 90° 


( 5) In the opposite figure : 


Iftan B +tan C= 5 
s then BC = ---:--....-.:.: cm. i 


(a)6 (b) 8 © p= 
(c) 10 (d) 14 
( 6 ) The length of the string of a simple pendulum is 14 cm. and swing through an angle 
of measure 35 T > then its arc length = cm. 
(a) 4.6 (b)44 (c) 42 (d) 4.8 
4 marks lal2marks — [b]2maks | 


[a] Without using calculator : find the value of : 
3 sin 30° sin? 60° — cos 0° sec 60° + sin 270° cos? 45° 


[b] If sin Ө = 3 > Ө Є] E B л[ » find all trigonometric functions of the angle 


whose measure is 8 


» Trigonometry 


Total mark 


| Quiz | 4) till lesson 4 — unit 2 = 


10 


Answer the following questions : 


md en Ta 


Choose the correct answer from those given : 


(1) The simplest form of the expression : tan (180° + Ө) + cot (270° — Ө) is ·-----------... 


(a) 0 (b) 2 tan 0 (c) 2 cot 8 (d) 2 
(2)1fsin020 » tan0«0 , ћепӨ lies in the - +» quadrant. 
(a) first (b) second (c) third (d) fourth 
( 3) If 8 is the measure of an acute angle » cos (Ө + 25°) = sin 30° , then Ө = +e 
(a) 5? (b) 20* (c) 25° (d) 35° 


( 4 ) The degree measure of the central angle which subtends an arc of length 3 7t cm. in 
a circle of radius length 4 cm. is - 


am 


(77 (b) 45° (c) 135° (d) 270° 

(5) cos 1? x cos 2° x cos 3? х... х cos 100? =... 
(a) sin 1° x sin 2° x sin 3? x sin 4? x -- x sin 100° (b) 1 
(с) 1° x 2° x 3° x 4? x + x 100° (d) zero 

( 6) In the opposite figure : ү? 
А АВС is а right-angled triangle at В Z| 
stan 0= E s then eos dcs ec 
(a) 3 0-3 f | 
()-4 9-3 е B B 

4 marks lal2marks  [b]2marks | 


[a] If the terminal side of an angle 0 drawn in the standard position intersects the unit 
circle at the point (-2 > -i) » find in the simplest form the value of the expression : 
cos (180° — Ө) cot (90° — Ө) + sin (180° — Ө) tan (- Ө) 

[b] Find the general solution of the equation : 
esc (2 8 — 15?) = sec (Ө — 30°) ; then find all the values of Ө where Ө [34 E 90°[ 
which satisfy the equation. 


Accumulative quizzes 


| Quiz |5 till lesson 5 — unit 2 


Answer the following questions : 


First question ]| 6 marks each item 1 mark | 


Choose the correct answer from those given : 
( 1 ) The maximum value of the function f : f (0) =4 sin 2 9 is eee- 


Total mark 


(a)4 (b)-4 (c)2 (d)-2 
( 2) The angle of measure 620° lies in the --------------- quadrant. 
(a) first (b) second (c) third (d) fourth 
( 3 ) The radian measure of the angle whose measure is 120° in terms of JU is ·------------ 
Dil 2 j 3. l 
GT (b 4 T сузл 47 


( 4) If sin Ө = cos 2 Ө where Ө € ]0* , 90°[ , then sin 3 Ө = --------------- 


oL 


D. (b)1 (c) zero 2 
( 5 ) The function f : f (Ө) = 3 cos 2 Ө is a periodic function and its period equals =+- 
(a) 270 (23 (c) 60 (бл 


( 6 ) The number of intersections between the curve y = sin 3 X and X-axis on the interval 
[o )2 x] equals e 


(a)2 (b) 3 (c) 4 (d) 7 
|ѕесопа question 4 marks [a]2marks [b] 2 marks j 


[a] Find the general solution of the equation : tan 4 0 = cot 20 
[b] If the function f : f (Ө) = cos Ө » find: 

( 1) Its domain. 

( 2 ) Its range. 

( 3 ) Its period. 


» Trigonometry 


Total mark 


| Quiz 6] till lesson 6 — unit 2 


Answer the following questions : 


байз Ia 


Choose the correct answer from those given : 


(1)1f2cos0— -{2 > then the measure of the smallest positive angle satisfying 


(а) 45° (b) 135° (с)225° (9)315° 
( 2 ) The simplest form of the expression : tan (360° — Ө) + cot (270° – Ө) is == 
(a) zero (b)2 (c)2 tan 0 (d)2 cot Ө 


( 3 ) The degree measure of the central angle which subtends an arc of length 6 Л cm. 


in a circle of radius length 9 cm. is --- 


(a) 30° (b) 60° (c) 120° (d) 150° 
( 4 ) Which of the following angles whose sine and cosine are negative ? 
(a) 50* (b) 150° (c)210° (d)300* 
(5)e (an! 2) = 
a) Ез w$ (d)sim-! 2 
(6 )If sin? 0 = i » which of the following can not be an approximate value of 0 ? 
(а)215° 13 51.8 (b)- 35° 13 51.8 
(c)70* 30 50.3 (d)144* 44 82 


[Second question ] 4 marks [a]2 marks [b] 2 marks | 
[а] Find in degree measure the value of Ө which satisfies : cos Ө =— 0.642 


ГЪЈІ the terminal side of a directed angle whose measure is Ө in the standard position 


intersects the unit circle at the point C 5 E 4) » find the value оѓ: 0 


(т: Фуу н] фу | (lez H hH) OW СА Ы, palagi 


THIRD Accumulative quizzes on geometry 


Total mark 


| Quiz | on lesson 1 — unit 3 


Answer the following questions : 


m атаа 
Choose the correct answer from those given : 


(1) Two similar polygons » the ratio between the lengths of two corresponding sides in 
them is 2 : 3 » if the perimeter of the smaller is 14 cm. » then the perimeter of the bigger 


чега ст. 
(а) 14 (Ь) 28 (с) 15 (d) 21 
(2) In the opposite figure : ü TH А 
If rectangle ABCD ~ rectangle AXYZ Ра FA 
»DC= 16cm. 2 
; ВС = ZY = 12 ст. Е 
s then AY = em. 7] 
(a) 20 (b) 9 
(с) 15 (d) 18 B X A 
(3) Two similar triangles » in which aa = ac = ES » which of the following is false ? 
(a) AABC ~ А XYZ (b) m(ZC)2 m(ZZ) 
(c) m(Z ABC) = т (2 YXZ) (d) AABC—AYXZ 
(4) Which of the following is always true ? 
(a) All regular polygons are similar. (b) All squares are congruent. 
(c) All equilateral triangles are similar. (d) All rhombuses are similar. 
(5) IfALMN ~A XYZ m (4 L) = 35° and m (4 Z) = 75? 5 then m (4 M) = ees 
(a) 110° (b) 35° (c) 75° (d) 70° 
(6) If K is the scale factor of similarity between two polygons M, to M, where M, is 
reduction of polygon M, » then +++- 
(a) k»0 (b) k=1 (c) k>1 "^ (d)O«k«l 
à ()2marks — (2)2marks _) 
In the opposite figure : A 
Polygon ABCD ~ polygon XYZL L Sem x 
(1) Find the scale factor of similarity E) 5 
between the polygon ABCD and the polygon XYZL E 
( 2) Find the value of each of : m sk ZY © Шеш. B 


» Geometry 


Total mark 


| Quiz 2] till lesson 2 — unit 3 


Answer the following questions : 


First question Т7 each item 1 mark | 


Choose the correct answer from those given : 


( 1) Two similar rectangles » the two dimensions of the first аге 12 ст. » 8 cm. and the 
perimeter of the second is 60 cm. +» then the length of the second 


rectangle is =+ 


(a) 12 cm. (b) 18 cm. (c) 24 cm. (d) 16 cm. 

( 2)In the opposite figure : А 
Which of the following expressions is wrong ? JA TS. 
(a) (AB)? = BD x DC (b) (AC)? = CD x CB 
(c) (AD? = DB x DC (ABxAC-BCxAD ^ Р 


( 3 ) In the opposite figure : 
If CX bisects Z ACB » XD // BC 
s then XD = е cm, 
(a)3 (b)4 (c)5 (d)6 € 15cm. 
( 4) In the opposite figure : 
If m(Z1)2m(Z2)2m(Z3) 
s then DE: EF : FD = зе 
(3)7:11:12 (5D) 12 :1122 
(c) 12:7: 11 (d)11:12:7 
( 5)In the opposite figure : 
If B is the midpoint of CE 
s then DE = ++. ст. 
(a)4 (b) 5 (c)6 
( 6 ) In the opposite figure : 


(b) 10 
(d) 12 
(1)2marks (2) 2 marks | 
In the opposite figure : 
ABCD is a quadrilateral r 


BD AB. СЕ _ BD _ EB 
> E © BD where 5A = BC РА BC 


Prove that : ( 1 ) AD // BC (2) AB//CE 


Accumulative quizzes 


Total mark 


кш till lesson 3 — unit З. 


Answer the following questions : 


First question 6 marks each item 1 mark | 


Choose the correct answer from those given : 


( 1 ) If the ratio between the perimeters of two similar polygons is 4 : 9 > then the ratio 
between their areas is -+++ 


(а) 4:9 (b) 2:3 (c) 16:81 (d) 8:18 
( 2) In the opposite figure : 


12 
SE esu © zm E 
a) B (27 Mee uM 


(3 ) In the opposite figure : 


wrt 


X=. 
(a) 4.5 (b) 4 
(c) 6 (d) 36 
( 4) In the opposite figure : 
Х+у+т= uais 
(a) 15 (b) 18.2 
(c) 22 (d) 22.2 
(5 ) In the opposite figure : 
x?-y = Danijai 
(а) (x-y? -2Xy (b) 2 
(с) 2у (d) zero / 
(6) If A XYZ ~ A ABC ,а (А XYZ) 23a (A ABC) and XY = 3 cm. 
s then AB = ст. 


(а) үз (b) 345. 
„2 


ABCD , XYZL are two similar polygons. If M is the midpoint of BC 
> Nis the midpoint of YZ » AM=4cm. › XN=9 cm. 
» prove that : area of polygon ABCD : area of polygon XYZL = 16 : 81 


(c) 21 (d) 3 
YB 


» Geometry 


Total mark 


ог 4 3o БЛ 


Answer the following questions : 


Fat question JEZ mper 


Choose the correct answer from those given : 


(1) In the opposite figure : 
NGS iian +? 
«235 (b) 36 (c) 20 (djg. бча 
(2) i : ; 
In the opposite figure 4) 
(a)5 (b) 2 (c)3 (d)7 D 
B 
(3) In the opposite figure : 


In semicircle M , ED = ст. 
(a) 30 ( 33 (c) 57 (d) 39. Dr en 


13 13 В 10cm. М А 
(4 ) Any two regular polygons with the same number of sides аге -+-+ 


(à) congruent. (b) equal in area. 
(с) equal in perimeter. (d) similar. 
( 5) In the opposite figure : 
ADisa tangent to the circle i" 
s then AC = cm. 
(a3 (b)3 (c) 18 (96 D WE. А 


( 6 ) In the opposite figure : 


&A(AABE on \ 
a(ACDE) _ Tw 
(a) 9. (b) 25 > ogee 


J а 
49 49 S 49 P 


Secon auosron з аа ыш) 


[а] ABC ,DEF are two similar triangles » X is the midpoint of BC and Y is the midpoint of EF 


Prove that : A ABX ~ A DEY 
[b] In the opposite figure : 
Prove that : One circle passes by the points A > B »C and D с 1 
B 
M 


Accumulative quizzes 


| Quiz |5] till lesson 1 — unit 4 


Answer the following questions : 


туш үүт 
Choose the correct answer from those given : 
( 1) In the opposite figure : 
If DE// BC 


(a) 4 (b) 6 (c) 8 
( 2) In the opposite figure : 

IF AD isa tangent to the circle 

s then (AD)? =... 

(a) AB x BC (b) AC x AB (c) AD x AB 
(3) In the opposite figure : 

If m (Z ADC) = m (4 ACB) 

s then AB e seuss. cm. 

(a) 12 (b) 16 (c) 18 
(4) In the opposite figure : 

If AC isa tangent to the circle M at A 

,Аріѕа tangent to the circle N atA 

s then AB =з cm. 

(a) 4 (b) 5 (c)6 
( 5) In the opposite figure : 

If M is the point of intersection 

of the medians of AABC 

>the length of FM = cm. 

(а)4 (b) 5 (с)6 
( 6) In the opposite figure : 

If the area of A AEC = 15 cm? 

>the area of A EFC = 9 cm? 


> AB = 16 cm. s then AD = cm. 
(a) 6 (b) 10 (c) 12 
In the opposite figure : 


ABC is a triangle » DC AC 


:DE// AB ;DF// AE  Provethat: (CE? = CF x CB 


(d) 10 


(d) (АС)? 


(d) 20 


(d) 7 


(d)8 


(d) 13 


Total mark 


Ur 


A 


хаб. 


d 


n 
A 
e 
wee 


% 


D 
(A 
D 


A 


Answer the following questions : 


till lesson 2 — 


» Geometry 


Total mark 


unit 4 
10 


each item 1 mark 


СЬ с 


Choose the correct answer from those given : 
( 1 ) In the opposite figure : 


The given lengths are in cm. 


XEYE 9 ст. 
(а)18 (b)4 (c)20 (d)24 

( 2)If A ABC ~ A DEF »area of A ABC = 4 area of A DEF and DE = 6 cm. 
s then AB = cm. 
(a)3 (b) 24 (c)12 (d)8 

( 3) In the opposite figure : m 
If AB is a tangent to the circle M ( o> 
s then (AB)? = s S 7c 
(a) AC x CD (b) AC x AD (c)AB x AC (d)AB x CD 

( 4) In the opposite figure : ртт 
AE_ 2 ў : 
ЕВ 3 
s then EF = e em, 
(a)9 (b) 11 (с) 13 (i5 С а= Р 


( 5) In the opposite figure : 


(a) AB x AC = DB x DC 
(c)m(ZA)2m(Z С) 
( 6) In the opposite figure : 


сле ст. 
(a)9X (6)2х2+4 (с) 39 
(1)2marks (2) 2 marks 
In the opposite figure : 
XY // DE// LZ L -— 
265 m рр VIE 

Find : ( 1 ) The length of EM M 

( 2 ) The length of MZ ч “у 


Accumulative quizzes 


ашуу 


Answer the following questions : 


till lesson 3 — unit 4 


Total mark 


é mars 
Choose the correct answer from those given : 
(1) If AABC ~ A XYZ and AB = 3 XY 


each item 1 mark 


> then Пе area ofA XYZ = 

(a) + (b) 3 (c) i 
(2 ) In the opposite figure : 

AD bisects Z BAC 

s then AD =з ст. 

(a) 8 (b) 60 (e) 2415. 


( 3) In the opposite figure : 

If AB N CD = {E} » then 

the points A » C +B and D lie 

on one circle if ED =з 

(а) 5 cm. (b) 8 cm. (c) EC 
( 4) In the opposite figure : 


(a) EG. (b) AD 
BC AF 
(c) EG. (d) AE 
EC AC 


( 5) In the opposite figure : 
Ifm(Z В) =2 m (4 DAB) 2m (4 DAC) 


a eit AB = erati, 

(a) 4 (b) 6 (с) в 
( 6) In the opposite figure : 

АС = ena cm. 

(а) 4 (b) 5 

(с) 6 (4)7 


Second question 4 marks | 


(d)9 


Ape 
E\e 
AN 
B 
c 


(d) EB 


c 


D 
B 
(49 В 4cm. D Bem. с 


C 25cm Disem.B 


XYZ is a triangle » 2 XYZ is bisected by a bisector which intersects XZatM 


» then draw MN // ZY to intersect XY at N 
XY | XN 


Prove that : [>= rand if XY - 6 cm. > YZ=4cm. » find the length of : XN 


YZ 


[24] 


Answer the following questions : 


till lesson 4 — unit 4 


» Geometry 


Total mark 


First question ] 6 marks 


Choose the correct answer from those given : 
( 1 ) In the opposite figure : 
If DE // BC 


(a) 4 (b) 5 íc)6 
( 2) In the opposite figure : 
AD bisects Z A , BD = 3 
DC 


3 
If AB = 10 cm. sAC=(2 y- 1) cm. 
эћепу= cm. 
(a) 35 (b) 25 (c) 3,5 
( 3) In the opposite figure : 
Ханен Cm. 
(a) 3 (b) 9 (c)2 


(4) In the opposite figure : 
To prove that m (Z BAD) 2 m (Z DAC) 
you need to know --- 
(a) AB 2 AC 
(С) ЗАС= 5 АВ 
(5 ) In the opposite figure : 
ҥх?+у?=57 
s then X + y 2 cm. 
(2/7 (b) 9 eu 
(6 ) In the opposite figure : 
The area of A ABD = --------------- cm? 
(a) 36 (b) 48 
(c) 54 (d) 72 


Second question EP 
In the opposite figure : 
REY XV urn АВ _ EY 
BB/XYWCD ут 
Prove that : AX bisects / BAC 


each item 1 mark 


(b) AD = 2/30 cm. 
(d) m (Z B) = m (Z С) 


(/ 

g 

Ej D 

Н 
(9) 8 “с за В 
(d) 2.5 eS В 
(9) 18 | ; ^ 

D 


Зет. X em. 
уоп, % 
(d) 12 F E 


CE EADY Ae ÈN СААМ pb s 31) OW OL el, уме Л 


Accumulative quizzes 


| Quiz 9 | till lesson 5 — unit 4 


Answer the following questions : 


Total mark 


бта ben Ima | 

Choose the correct answer from those given : 

( 1 ) In the opposite figure : > 
If AD bisects exterior Z A Ars 
s then CD = зе cm. б REST TEENS: 
(a)2 (b) 6 (c)4 (d)8 

( 2 ) In the opposite figure : 
кенеен сл (5X-12) em. 
(a)5 (5)3 pastes 
(c)7 (d)2 5 


( 3) In the opposite figure : 
If AB is a tangent to the circle 


> then X= С 
(а) 60° (b) 30° 
(c) 15° (d) 55° 
(4)IfFAM=4cm. › r=3 cm. ; such that A is a point outside the circle M 
s then Py, (A) = 
(a) 16 (b)9 (c) 25 (d) 7 


( 5) In the opposite figure : 


Which of the following is not (S 
equal to Py (A) ? G а 


(а) (AM)? - (DM)? (b) BA x AC 
(с) -DAx AE (d) — FA x AG 
( 6) In the opposite figure : 5 А 
If AE=AB , BC is a diameter » m (4 D) = 21° ter \ 
s then m (Z A) = s 1 nl S 
(a) 100° (b) 104° (c) 106* (d) 110° 
4 marks (1)2marks ^ (2)2marks =I 


The radius length of circle M is 7 cm. » A is a point at a distance 5 cm. from the centre of 
the circle » draw the chord BC passing through A such that AB = 3 AC 


Calculate : ( 1 ) The length of BC 
( 2 ) The distance between the chord BC and the centre of the circle. 


Algebra 


From: Solving the quadratic equation 


To 


Trigonometry 
From: Directed angle. 


To 


Geometry 
From: Similarity of polygons. 


To 


Monthly tests 


FIR 


SECOND | Mon 


Contents of October Tests 


in one variable graphically. 


: Dividing complex numbers. 


: Equivalent angles. 


: The ratio between the areas 
of the surfaces of two similar 
triangles (Theorem 3). 


To 


Monthly tests of October. 


y tests of November. 


Contents of November Tests 


Algebra 
From: Determining the types of roots 
of a quadratic equation. 


To  :Forming the quadratic equation 


whose two roots are known. 


Trigonometry 
From: Systems of measuring angles. 


To : Trigonometric function. 


Geometry 


From: The ratio between the areas 
of two similar polygons 
“Theorem 4”. 


: Talis' theorem. 


Monthly tests of October 


rec [1 


a Choose the correct answer from those given : 


Total mark 


(1 '{-4х{-э =. айша (12 marks) 
(a) 6 (b)-6 (c)6i (d)-6i 
(2)1£X?-2 X 4420 s then X=- 
(а) 131 (b) 1293 (c) 1+93i (d) 112i 
(3) If ABC ~ A XYZ and AB =3 XY sthen SEE EO m e 
(a) 3 (b) 9 (c) 4 (d) 1 


( 4) If the terminal side of an angle of measure (— 30°) in standard position is rotated 
anticlockwise one and half revolutions » then the terminal side will be in 
the -++--++ quadrant. 
(2) first (b) second (c) third (d) fourth 
( 5) In the opposite figure : 
If the area of the figure ABED = 42 cm? 


s then the area of A CED = +--+ cm? 
(a) 8 (b) 12 aoe = z 
(c) 16 (d) 20 


( 6) In the opposite figure : 
DE // BC ; AE 23cm. ; EC 2 4 cm. 


DE = 6 cm. s then BC = cm. 
(a) 14 (b) 12 
(c) 21 (9 8 


(7) If polygon ABCD ~ polygon XYZL and AB = 32 cm. ; BC = 40 cm. 
»XY=3m-1 ;YZ=3m+ 1 ,then m = v 
(a)3 (b) 2 (c) 1 (d) 4 


(28) 


» October 


( 8 ) The simplest form of the imaginary number P ds otn 
(a) 1 (b)-1 (c)i (d) -i 
(9) ЕХ+уі= (1-21) (1 +i) where X sy ER > thenX+y=- 


(a) 2 (b)-2 (c)3 (d)4 


(10) The angle of measure — 60? in standard position is equivalent to the angle of 


(a) 60* (b) 120* (c) 300* (d) — 300° 


(11) In the opposite figure : 


—— Cth 
(22 (b) 4.5 
(c) 35 (93 


(12) In the opposite figure : 


(a) 8 (b) 4 
(c) 6 (d) 4.8 


[2 | Answer the following questions : 


( 1 )Find the real values of X and y that satisfy : cust =Х+уі (2 marks) 
( 2 ) Determine the quadrant at which the angle of measure 30° + (4 n — 1) x 90° where 
n €Zlies on (2 marks) 


(3) In the opposite figure : 
ABC is a triangle in which : AB = бст. : BC 29cm. » 
AC 27.5 cm. » D is a point outside the triangle ABC where 


DB = 4 cm. » DA = 5 cm. Prove that : c Fem. B 

(a) A ABC ~ A DBA (b) BA bisects Z DBC (2 marks) 
(4) АВ, DC two chords in a circle »ABNCD= {E} 

where E outside the circle » AB = 4 cm. » DC 2 7 cm. , ВЕ = бст. 


Prove that : A ADE ~ A CBE :then find length of CE (2 marks) 


Monthly tests 


Test | 2 | T mark 


Choose the correct answer from those given : 


( 1) In the opposite figure : 


(12 marks) 
If AD: AB 23:5 5 DE// BC 5 then X = -+-+ cm. B 
(a) 5 (b)3 x 
(c) 4 id) 7 C (хузует.Ё (охааа A 


(2) In the opposite figure : 


BIDS ees em. 
(a) 5 (b 6 
(c) 4 (d) 7 


( 3) In the opposite figure : 
if m (4 DAB) =m (4 C) 
s then X = m 
(a) 6 (b) 18 (с) 21 


( 4) In the opposite figure : 
ABC is a right-angled triangle at A » AD L BC ,АВ = 30 em. 
s DC = 32 cm. s ћепХ+у= Er Mem corer B 
(2) 36 (b) 48 (c) 42 (d) 52 


( 5) The angle of measure 585? in standard position is equivalent to the angle of 


measure -----+--+------ 
(a) 45° (by 135? (c) 225° (d) 315° 

( 6 ) The angle of measure — 870° lies in the : quadrant. 
(a) first (b) second (c) third (d) fourth 


(7) X+yi=(1 +i)* where X sy ER s then X- y = e 
(a) 16 (b) — 16 (су4 wá 
(8924147 42 oe 


(a) 2 (b) 1 (с)—1 (d) zero 


» October 


(8)412-51) (oo Ear aes 


(a) 5—41 


(b) -5+41 (c) 54i (d)-5-4i 
(10) In the opposite figure : B "s E 
If AB// DE : CD 23cm. AC =6 cm. ВС= 4cm. CS 
Tien GE S оба Git м om s 
(a) 54 (b) 4.5 (с) 8 (d) 2.5 
(11) I X «yis 425 where X sy ER » then xx y= doen 
(a) 10 (b) 12 (c) 26 (d) 24 


(12) Two similar polygons » the ratio between the lengths of two corresponding sides 


is 3:4 »if the perimeter of the smaller is 15 cm. ; then the perimeter of the bigger 


saisie cm 
80 45 
(a) 20 (b) 3 (c) 27 (d) 4 
[2 | Answer the following questions : 


(1) Solve the equation : X^—4 X +5 = 0 in the set of the complex numbers. (2 marks) 
(2) Write the positive measure of the smallest angle and another angle with negative 


measure sharing with the terminal side for the angle whose measure is (— 135?) 


(2 marks) 
(3) ABCisatriangle AB -8cm. » АС= 10cm. » ВС= 12cm. ; ECAB 


where AE = 2 cm. ; D € BC where BD = 4 cm. Prove that : 
(a) A BDE ~ A BAC and deduce the length of DE 


(b) The figure ACDE is a cyclic quadrilateral. 


(2 marks) 
(4) The ratio between the two perimeters of two similar triangles is 3 : 2 and the sum of 


their areas is 130 cm? Find the area of each of them. (2 marks) 


SECOND Monthly tests of November 


E Choose the correct answer from those given : 


( 1) The angle of measure (= radian has degree measure = 


(12 marks) 

(a) 225° (b) 210° (c) 840° (d) – 225° 

(2 ) If one of the roots of the equation : X? — 3 X + c =0 is twice the other 
оеша 
(ay-4 (b)-2 (c)2 (d)4 

( 3 ) In the opposite figure : B 
AB is a tangent segment at B » С is the midpoint of AD m 
АВ 2 5*3 cm. s then AD = vrs cm. ` 
(а)2{6 w516 
(c)5 (a) 2576 

( 4) In the opposite figure : D 
If AB// EF // CD Р 72 
„ћеп EF = cm. Я 
(a)25 (2 io 3 
(c) 1.5 (d) 1 


(5)IfL » Mare the two roots of the equation : X? — 5 X+ 7 =0 » then the equation 
whose two roots are L? and M? is -+-+ 


(a) Х2+11 Х+49=0 (b) X2- 11 X « 4920 

(c) X? -49 X « 1120 (d) X? 11 X-4920 
( 6 ) The two roots of the equation : X (X — 2) = 5 are ===- 

(a) two complex and non real roots. (b) two equal real roots. 

(c) two different real roots. (d) 2 and zero. 


( 7 ) The sum of the areas of two similar polygons is 225 cm? and the ratio between their 


perimeters 4 : 3 » then the area of the greater polygons = cm? 
(a) 81 (b) 144 (128 4 (d)96 i 


» November 


(8) 4eE]o.2[,cose=4 > then csc Ө sin Ө — tan Ө csc 8 = 
(a) zero (b)1 (922. a> 
(9)IfL » М аге the two roots of the equation: X?—5 X-6=0 


the numerical value of the expression : I2 SST SS tree 


(a)-6 (b)6 (c)9 (d)3 

(10) In the opposite figure : 2. 
AB + YZ = eee cm as EX 
(a) 5 (b) 13 E em. A В 75m. C 
(c) 11 (d) 9.5 

(11) In the opposite figure : с егы, 
A semicircle of centre М ("i 9 
o then X2 «e cm. M 
(a)5 (b) 7 (c)8 (d) 12 


(12) In the opposite figure : 
DE // BC , then X = =+- 
(a) 4 (b)9 
(c) 12 (d)3 А (Xrom DB 


a Answer the following questions : 
(1) Prove that the roots of the equation : 7 X^ — 11 X + 5 = 0 are non real complex 
numbers » then find these two roots by using the general formula. (2 marks) 


(2)If XC [0° > 90°] » then find the value of X which satisfies the following equation : 


sin X = sin 30° cos 60° + cos 30? sin 60° (2 marks) 
( 3) In the opposite figure : gD i 
ED // BC » DB // EX 
F В E 
,(EBy. FC 2 
Prove that : (TÈ) = EX (2 marks) 


(4)ABNCD={E} » АЕ= S; ВЕ › DE=2EC.IfBE=6cm.andCE=Sem. 


Prove that : The points A , B , C and D lie on one circle. (2 marks) 


(2:0) Ves | E | Uo IU ple!) ШАШ СА 50, раа Л | 33 


| 


i 


Monthly tests 


Test Total mark 


E Choose the correct answer from those given : 


( 1) If the ratio between the areas of two similar polygons is 16 : 25 (12 marks) 


> then the ratio between their two corresponding sides = === 
(a)2:5 (b) 4:5 (c) 16:25 (d) 16:41 

( 2.) If the two roots of the equation : 4 x?-12X +т=0 ае equal s then m = eer 
(а) 3 (b) 4 (c)9 (d) 16 


( 3 ) The length of an arc opposite to a central angle of measure 150° in a circle with 


radius length 8 cm. equals ·-------------- cm. 
@ 2a (b) 2л (8л (4) 20 


(4) IFL + M are the two roots of the equation : X?—7 X43 =0 > then L? + M? = 
(a)7 (b) 43 (c) 58 (d) 79 

( 5) In the opposite figure : 
If AC = 3 cm. , CE =9 cm. 


> then AB = - ~- em. 
(a) 27 (b) 36 
(c)9 (d) 6 


( 6 ) The quadratic equation in which each of its two roots more than the two roots of the 


equation : X?-3 X+2=0 by 2 is - 


(a) X?-3X4220 (b X? 7 X«1220 
(c) X-7 x 41220 (9) x?-7 x-1220 
( 7 ) In the opposite figure : A C 


ABN CD={E} »AE=4cm. 

>EB=6cm. »DE=(X+ I) ст. 

„СЕ =(Х—1)ст. s then X = -~+ йс 

(а)5 (b) 6 (с)4 (a7 


» November 


(8) If хЄ[0° ,90°] and cos х= 160° _ 50° у. 
sin 90° sin 45° 
(a) 30° (b) 60° 
(c) 0° (d) 90° 


( 9 ) Each of the following figures represents the curve of the function 


ff: f Q=ax?+bX4e > which of these figures does have b? -4ac =0 


у у, у, у 
x X vs Ж x x Ё x 
f y y y" 
(a) (b) (c) (d) 


(10) In the opposite figure : 


If DE // BC , then 


ACA ADE) Z 
a(A ABC) — 
: 9 
" i (b) E 
: 3 
© 5 (d) E 


(11) In the opposite figure : 


XY // BC . XZ // BY » AX 26cm. , ХВ 29 cm. 


» AZ = 3 cm. sthen the length ob ZR Sueno cm. 

(a)4.5 (153 

(c) 15 (a) 123 
(12) In the opposite figure : 


If the given lengths in cm. 


sthen X y =- ст. 
(a) 23 (b) 18 
(c) 41 (d) 51 


Monthly tests 


a Answer the following questions : 


(36] 


( 1) If Land M are the two roots of the equation : 2 Х2-3 X-1=0 E 


then form the quadratic equations whose two roots are : zt E м 


(2) 10 € PX 2 n[ sino - 25 then find : cos 0 — ese 0 tan 8 


(3) ABCD is a quadrilateral » its diagonals are intersected at E. 
If AE = бст. ; BE = 13 cm. , EC = 10 cm. and ED = 7.8 cm. 


Prove that : ABCD is a trapezium. 
( 4) In the opposite figure : 

If (AC)? = CD x CB 

Prove that : AACD — A BCA 


(2 marks) 


(2 marks) 


(2 marks) 


(2 marks) 


School book examinations 


FIRST School book examinations 
in algebra and trigonometry. 


SECOND | school book examinations in geometry. 


FIRST School book examinations in algebra and trigonometry 


[1] Choose the correct answer from the given ones : 
( 1) If L and M are the two roots of the equation : x?-7X+3=0 


p then 1? 4 M? = н 

(a)7 (b) 3 (c) 43 (d) 79 
(2) If sin Ө = – 1 and cos Ө = zero » then 9 = 

wF л (3% (22x 
( 3) The quadratic equation whose roots are 2—3 i »2 +3 i is + 

(а) X? 4X 41320 (b) x?-4X 41320 

(с) X? -4x-1320 (d) x?-4x-1320 


(4) If one of the two roots of the equation : X?— (m2) X 4 3-0 is the additive inverse 
of the other root »then m = +--+ 
(а) 3 (b) 2 (c)-2 (d)-3 


Я Complete the following : 
( 1) The function f where f (X) = — (X 1) (X + 2) is positive in the interval ===- 
( 2) The angle whose measure is 930° is located at the -+++ quadrant. 


үз 


(3) If cos Ө = 4 and sin - — -> s then Ө = 7 


(4) The quadratic equation whose two roots are twice the two roots of the equation : 
2X?-8X+5=0is- 


SP : in the form of a complex number where ?=-1 


[b] I 4 sin A-3 =0 » find : A» where AE o. [ 


В [al Put the number 


Пату: R— R where f 002 - X? 48x - 15 
(1) Graph the function in the interval [1 » 7] 
( 2) Determine the sign of the function. 


[b] If X23 4 2iandy- MA » then find : X y in the form of a complex number. 


a [a] Find in R the solution set of the inequality : X?43x-4x0 
[b] If tan B = E » where 180° < В < 270° » then find the value of : 
cos (360? — B) — cos (90° — B) 
[38 


» Algebra & trigonometry 


E Complete the following : 
( 1) The simplest form of the imaginary number выла 
(2) If the two roots of the equation : X? — 6 X+ L =0 are real and equal 5 then L= -------------. 
(3) If 0° <6 < 90° and sin 2 Ө = cos 3 Ө > then 8 = 
(4 ) The range of the function f where f (Ө) = 3s 


[2 | Choose the correct answer : 


( 1) The equation : X? (X — 1) (X+ 1) =O isa------------ degree equation. 
(a) first (b) second (c) third (d) fourth 
(2) If the two roots of the equation : X? + 3 X — m = 0 are real different 
o then M =... 
(a)-2 (b)-3 (с)-4 (d)-5 


( 3) If the sum of measures of the angles of a regular polygon equals 180° (n — 2) where n is 
the number of sides » then the measure of the angle of a regular octagon by the radian 
measure equals -----.--------- 


л a эл 2л 

(а) 3 (b) 2 (077 (d) 3 
(4) If 2 cos 0=-13 and zt « 0 <3 , then 0 = n 

a) = 6л 7 4л 7л 

(а) = (b) 7 (c) 3 (d) $ 


g [а] Find the value of k which makes one root of the two roots of the equation : 
Ak X? 7 Xe k! c 4-0 be the multiplicative inverse of the other root. 


[b] If sin Ө = sin 750° cos 300? + sin (— 60°) cot 120° where 0° < Ө < 360° 5 find : Ө 


a [a] ( 1 ) Find the two values of a ; b which satisfy the equation : 12--3ai-4b—27i 
(2 ) Find the solution set of the inequality : X (X+1)—2<0inR 


[b] A central angle of measure Ө is inscribed in a circle of radius length 18 cm. and 
subtends an arc of length 26 cm. Find 0 in degree measure. 


a [a] If the sum of the consecutive integers (1 - 2 - 3 + -—- n) » where n is the number 
of integers is given by the relation S = ES (1 +n) > how many consecutive integers 
starting from number 1 to be summed 210 are there ? 


[b] If sin X= £ where 90° < x < 180° 


» find : sin (180° — X) + tan (360° — X) + 2 sin (270° — X) 


ЅЕСОМр School book examinations in geometry 


a Complete the following : 


( 1 ) The two polygons that are similar to a third are -------------- ^ 


( 2) In the opposite figure : 
First : (AB = AD x os and (CB)! = CA хс 
Second : DA х DC = ..............- 

Third : AB x BC = зе: 


E Choose the correct answer from the given ones : 


( 1) Two similar rectangles » the length of the first is 5 cm. and the length of the second is 
10 cm.» then the ratio between the perimeter of the first to the perimeter of the second 


(a) 1:5 (b) 1:3 (132 (d) 2:1 


" & M XQ 
/ iN A g ee 
4ст. | 
a) (2) (3) (4) 
(а) (3) s (4) (b) (1) 5(3) (c) (2) , (4) (d) (1) (4) 


( 3) If the ratio between the perimeters of two similar triangles is 1 : 4 » then the ratio 
between their two surface areas equals --------------- 


(а) 1:2 (b) 1:4 (с) 1:8 (d) 1:16 
( 4) In the opposite figure : B 
All the following mathematical expressions il 
are correct except the expression = А 
(a) (AB? =AC x AD (b) (ABY 2 AE x AF ` S 
(c) AC x AD=AE x AF (d) AC x CD =AE x EF 


EJ [a] In the opposite figure : "E 
А ADE ~ A ABC Prove that : DE // BC 


TfAD=4cm. »DB=2cm.;EC=15cm. 
»>BC=Scm. » find the lengths of : AE and DE 


20) 


» Geometry 


[b] ABC is a triangle »D EBC where BD = 5 cm. 
» DC =3 cm. and E C AC where AE 2 2 cm. , CE = 4 cm. 
Prove that : A DEC — A ABC ; then find the ratio between their two surface areas. 


[Г] [al In the opposite figure : 
m (4 АРЕ) = m(Z С) 
»AD=4cm. , АЕ = 5 ст. , DE = 6 cm. and EC = 3 cm. 
Find the lengths of : DB and BC 
[b] In the opposite figure : 
CB FE = {А} ; AB 23cm. BC 22cm. AF - 75 cm. 
Find the length of : EF 


Ва АР is a median in ће triangle ABC , / ADB is bisected by a bisector to cut AB at E 5 
2 ADC is bisected by a bisector to cut AC at F and EF is drawn. 


Prove that : EF // BC 

10] In the opposite figure : 
AB//EF AE -8cm. 
»CE= 12cm. » CF 2 9 ст. 
+ BM = 4 cm. and DM = 6 ст. 
( 1) Find the length of : BF 
( 2) Prove that : FM // CD 


[1] Complete the following : 
(1) Any two regular polygons that have the same number of sides аге... 


( 2) In the opposite figure : 
If A ADE ~ A ACB 
s then m (4 ADE) = т (4...) 


( 3) If the two straight lines including 
the two chords DE 


s XY intersect at the point N » then 


(4 ) In the opposite figure : 
If AC = 3 cm. and CE = 9 cm. ; then AB = --.-.........- 


СЗС ФӘ eus | oy САУ 00-1 = 1) ol OL ol, palgi 


School book examinations 


[2 | Choose the correct answer from the given ones : 


( 1 ) Which two polygons of the following are similar ? 


4cm. Sas: Sem. 
nae 
(2) (3) (4) 


(1) 
(а) Polygons (1) » (2) (b) Polygons (1) » (3) 
(c) Polygons (3) » (4) (d) Polygons (2) » (4) 


( 2 ) If the ratio between the surface areas of two similar polygons is 16 : 25 » then 
the ratio between the lengths of two corresponding sides in the two polygons 


equals -++--++ 
(a)2:5 (54:5 (c) 16:25 (d) 16:41 
( 3 ) In the opposite figure : 
All the following mathematical expressions are correct А 
except «em В R 
wae (Ap = НС e B 
(c) АР = АВ. (4) АВ = AG 
AB AC BD EC 
í 4 ) In the opposite figure : 
The length of MZ equals чес 
(a) 3.6 cm. (b) 4 cm. 
(c) 42 cm. (d) 4.8 cm. 
EJ [2] In the opposite figure : 
А АВС ~ А АЕР 
Prove that : 
BCED is a cyclic quadrilateral. If AD = 3 cm. s BD = 2 cm. 3 
and AE = 2.5 cm. » find the length of : EC е p 


[b] ABCD is a cyclic quadrilateral whose two diagonals intersected at E + EF is drawn 
parallel to CB to intersect AB at F » EM is drawn parallel to CD to intersect AD at M 
Prove that : FM // BD 


» Geometry 


п [a] In the opposite figure : 
m (Z ВАС) =90° , AD L BC 
> AB = 4.5 cm. and AC = бст. 
Find the length of each of : BD ; DC and AD 
[b] ABCD is a cyclic quadrilateral in which : BC = 27 cm. »AB = 12cm. ,AD=8 ст. 
+ DC = 12 cm. and AC = 18 cm. Prove that : A BAC ~ A ADC and find the ratio 
between their two surface areas. 


В lal In the opposite figure : 

ABisa tangent to a circle » C is the 
midpoint of AD and AB — 3*[2 cm. 
Find the length of : AC 

[b] ABC is a triangle in which : AB = 8 cm. , АС = 12 cm. 
» BC = 15 ст. » AD bisects Z A and intersects BC at D » DE // BA is drawn to 
intersect AC at E 
Find the length of each of : BD and CE 


[аз] 


Final examinations 


Examinations of some >ы 
governorate’s schools. à 


interactive 


9 tests 


» Mathematics 


i Shoubra Educational Zone 
Сакоо оордо Mathematics Supervision 
1 " " [ni 
ЕЗ Muttiple choice questions | 8 
Beak 
Choose the correct answer from the given ones : па, ни 
(1) The simplest form of ће imaginary number i? = .............. tests (P 
(a) 1 (b) -1 (c) -i (di 
( 2) The equation whose roots are: 2i s —2 iis -e 
(a) X? 220 (b) X? «420 (с)х?=4 (d)x?=2 
(3) The function f : f (X) = X? — 4 is negative when : X E -+ 
(a) IR- [-2 52] (b)R- ]-2 .2[ (c) [-2 52] (d) ]- 2 »2[ 
( 4) The smallest positive measure of the angle of measure — 240° is ----........... in radian. 
2л 4л jT 
(0737 (b) 3 (35 (d) 27t 
(5) If 10 sin X = 6 » where X is the greatest positive measure » X € [0 5 2 zx[ 
» then sec (540? + X) = 
E» 5 jes 3 
(а) 2 (b 4 (> (d) 5 
(6) IFA ABC ~ A DEF BC 23 EF ;then the factor of similarity of A ABC to A DEF =. 
(a)3 (b)1 [E w4 


(7) In the opposite figure : 
DBNEC={A} 
»AE=9cm. + AB = i0 cm. 
Ар = бст. ,АС = 15 ст. 
If the area of A ADE = 18 сп? 
» then the area of A ABC = 
(a) 225 (b) 30 (c) 54 (d) 50 


(8)In the opposite figure : 
AD bisects Z BAC 
»>BD=2cm.>DC=4cm. 
АС = 10cm. » then AD = -- 


(a) 42 (b) 58 (c)9 (d) 5 


Final examinations 


L9 ) In the opposite figure : 


XY , ZL are two intersecting chords at O If OY ={2 cm. As BN 
‚ОХ =2{[2 cm. , OZ 2 4 cm. » then OL = А A 
(а) 4 » 
(c) 1 x 
(10) Ifa+3i » 4-b і аге two conjugate numbers » then a + b = v1- 
(a)-7 (b) 7 (c)-1 (d)1 
(11) TfL » Т ате the roots of the equation :a X^-3 X 2-0 a then a = eeen 
(a) i i + (с)3 (4)2 
(12) The function f : f (X) 22 Х—3 is positive when +--+- 
ix» 2 i»x«2 (с)х> 2 wx<F 
(13) The range of the function : f (X) = cos (- 2 X) equals +-+- 
iy [151] (b) +151 te) [-2 »2] td) +252 
(14) sin = 0) + 61S + cos (270° +@Өу=-- 
«0 (b) 1 (c)-1 (d) sin 8 


(15) If the ratio between the areas of two similar polygons is 1 : 4 » then the ratio between 
the lengths of two corresponding sides of them is ...........---- 


(a) 1:16 (b) 134 (c) 1:2 (d)2:1 
(16) In the opposite figure : 

AB 26cm. AC =8 cm. 

»CE=3cm. , ЕВ = 9 ст. 

Вр = 4.5 cm. , РЕ = 6 cm. 

› then the factor of similarity of A ABC to A DBE =- 

(a) 9:16 (b) 16:9 (c)3:4 (94:3 


(17) In the opposite figure : 
DE // BC A 


Xu 
»AD:AB=2:5 a = T" 
s then X = reese Р 1 
(a) 8 (b)6 
lc) 4 TID 


» Mathematics 


(18) In the opposite figure : 
m (Z A) = 50° 
m (DC) = 145° 
m (EB) - Q x- 5» 


(a) 35 (b) 30 (c) 25 (d) 20 


(19) If one of the two roots of the equation : X? — (k — 3) Х + 5 = 0 is the additive inverse of 
the other root » then k =. 


(a)3 (b)-3 (c) 0 (d)5 


(20) If the product of the two roots of the equation : a X? b Х+с=0 equals their sum 


(а)а=с (b)a=b (c)b=c (d)bz-c 
(21) The measure of the central angle in a circle of radius length 15 cm. and opposite to an 

arc of length 5 JU cm. = se 

(a) 90* (b) 120* (c) 60° (d) 150° 


(22) The directed angle which its terminal side cuts the unit circle at the point (a » b) 


where:a«0 » b<O lies in the ----......--. quadrant. 
(a) 4% (b) 3d (c) 20d (d) 1% 
(23) The triangle in which two angles of measures 55° 5 65° is similar to triangle in which two 
angles of measure 55° , --.-........... 
(a) 70° (b) 50° (с) 55° (d) 60° 
(24) If the ratio between the lengths of two corresponding sides of two similar triangles is 
3:5 and the area of the greater triangle = 100 cm? , then the area of the smaller 


(a) 36 (b) 46 (c) 64 (d) 26 


(25) If the radius length of the circle M equals 4 cm. and B is a point on the circle 
s then Pj (B) =. 


(а)4 (b)0 (c) 16 (d) 12 


Final examinations 


(26) In the opposite figure : 
If CN=X »NA=5X 
MN =7 cm. 
s then AB = зене cm. 
(a) 42 
(c) 28 
(27) In the opposite figure : 
AD bisects 4 BAC externally 
»AB=8cm. 
»>BC=6cm. 
SAC = 4 cm. » then X 2 vee cm. 
(a)9 (b) 8 


Essay questions 


Answer the following questions : 


(b) 35 
(d) 21 
A 
B бт С Xem 
(c) 7 (d) 6 


§ Determine the sign of the function : f C0 = X ? _ X 12 s then find the solution set of 


the inequality : x!-12»x 


a In the opposite figure : 
AC = 4 cm. 


»>CD=Scm. 
AB touches the circle M at B 


Find with proof the length of : AB 


Cairo Governorate 


El-Salam Educational Zone 
Math's Supervision 


БТ) Multiple choice questions | [ENSE 
Choose the correct answer from the given ones : ae 
Interactive 
( 1) The simplest form of the number 6 Pis aes tests (2) 
(a) 6 (b)- 6 (c)6i (d)—6i 
( 2) The conjugate of the number 9 is 
(a)-9i (b)9i (c) -9 (d)9 


» Mathematics 


( 3) The simplest form of the number 221 is 2 

@ di 05-4181 () d «Li i-i 
( 4 ) The quadratic equation which has one of its two roots equal (3 + 4i) 15 eesse 

(a) Х2+6Х+25=0 (b X?-6x-25-20 

(c) X? -6x425-0 (d) X7+6X-25=0 
(8)If3X? «4 X m-3-0is a quadratic equation » and its discriminant = 4 

9 then m = OE E 

(а) –4 (b) 3 (c) -3 (d) 4 


( 6 ) If the two roots of the equation : X? =k +5 are real different > then Кз 
(a) «5 (b)«-5 (c)>5 (d)»-5 


( 7 ) If the product of the two roots of the a quadratic equation : 2 X?-3X4k-320 
equals 1 s then К=з. 


(а) 2 (b) 3 (c) 4 (d) 5 
(8 ) The sign of the function f (X) = 6 - 2 X is positive when X -+--+ 


(a) >3 (b) <3 (c) »-3 (d) «-3 
( 9 ) The angle whose measure 1920? lies in the --------....... quadrant. 
(a) first (b) second (c) third (d) fourth 


(10) The length of the arc which opposite to a central angle of measure E »inacircle of 
radius length 6 cm. equal ----.---------- 


(a) 3 (b) 27t (c) 3.10 (d) эд 


(11) If the terminal side of a positive angle Ө in standard position intersects the unit circle 


at point (E у) » where 0 < Ө < 90° , then cot 8 = «+--+ 


(a) 3 (b) -V3 (o) 23 (d) = 


3 
(12) 3sin8 € i 45 


(a) [-1 »1] (5) [-3 »3] (c) ]-3 ,3[ (à) ]-1 »1[ 


(13) 2 sin Ө =— 1 where Л < @ «37 , then m (4 0) = з= 

(a) 130° (b) 210° (c) 225* (d) 240° 
(14) sin (8 90°) = -.-.......... 

(a) sin 8 (b) cos 8 (c) - sin8 (d) — cos Ө 


(V: 8) V A/S) | (maU H sH) OW CL ob, poled! 


[48) 
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(15) In the opposite figure : 
The figure DHCB is cyclic quadrilateral 
Ар =7ст. АН = 5 cm. , DB =3 cm. 


р 
‚ВС = 12 cm. » then DH = +1114 cm. 2 
с 12cm. B 
(a) 14 (b) 9 
(c) 10 (d) 6 
(16) In the opposite figure : " 


m(Z ABD) 2 m (Z BCD) 


AB = 12 ст.  BD- 15 cm. »DC= 10 cm. © 
»BC =8 cm. » then AD = cm. 

(a) 13 (b) 15.5 

(c) 22.5 (d) 20 


(17) In the opposite figure : 


the ratio between the area 


of A DBA and area A ABC is сс 
(a) + (0$ 
71-3 25 
(OE (0 $1 


(18) Two similar rectangles » the dimensions of the first are 7 cm. » 4 cm. and the perimeter of 
the second is 22 cm. ; then the scale factor of the similarity is =-=- 


(a) + () + ot (d)1 

(19) In the opposite figure : " 
m (Z A) = m (Z ADB) = 90° 
» then A ВРА ~ A 
(a) ADC (b) ABC © D B 
(c) CAB (d) DAC 

(20) In the opposite figure : S A 
АВ CD = {H} - HB = X? em. 
СН = бст. : HD = 10 em. 
„АН = 15 cm. s then X = errr Eg 
(а) 2 (b) +2 (с) 4 (4) +4 


» Mathematics 


(21) In the opposite figure : 
AB diameter on the circle M 


«Ср tangent to the circle at D 


CD = 4*[3 cm. › CA =АМ » then AB =з cm. 
(a)4 (b) 16 (с) 8 
(22) In the opposite figure : 
m(ZA)=90° ADL BC >BD=9cm. DC - 16cm. м. 
А then AB = €— ела ы СЕ 
(a) 5, D. с) #8 (9 3 
(23) In the opposite figure : 
Хш енени. OM, 
(а)2 (b) 2.5 
(c) 3 (d) 3.5 
(24) In the opposite figure : x 
АВ/ CD // HO // XY 28cm, 
s then BD = CM. 2090 
(а) 33 (b) 28 
(c) 21 (d) 27 
(25) In the opposite figure : Y OgDB 
AD bisect Z A , BD =3 cm. DC 2 4 cm. "is 
> AB = 45 ст. sthen AC =з: cm. 
(a) 6 (b) 4.8 Ка 
(с) 7 (9) 8 
(26) In the opposite figure : с 4cm. D 3m. B 
AD bisect the exterior angle at vertex A 
:BCz5cm. . Ср = 15 ст. Z, 
» then AB : AC = - 
(а) 3:1 (b) 1:3 
(с)4:1 (94:3 p ge Bras UB 
(27) If A is a point outside a circle of centre M , AM = 7 cm. and РМА) =24 
> then the radius length of the circle equal --------------- cm. 
(а) 5 (b) 4 (c)3 (d)2 
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Е | Essay questions 


Answer the following questions : 
J Find the solution set of the inequality in R : X 2 4 X-2 «zero 


EJ in the opposite figure : 
AD bisect / BAC 


AB 29cm. AC = 6 cm. 
»BC = 10 cm. 
Find : the length of each BD and AD 


Cairo Governorate El-Khalifa and El-Mokattam Educational Zone 


Mathematics Supervisoin 

| multiple choice questions | 
Choose the correct answer from the given ones : таче 
( 1) The conjugate of (i – 12) is 80) 

(а) 1—1 (b) Li (c) -i-1 (9) 1-1 
(2) The arc of length 2 Л ст. » in a circle of radius 12 cm. is opposite to central angle 

of measure ---:----------: 

a)2 A Es a 

(a) 20 (b) -6 (c) 3 (d) > 
(3) In the opposite figure : 

Ses rt aera 

(a) 8 (b) 4 

(c) 6 (d) 4.8 


( 4) In the opposite figure : 
If area of A ABC = 18 cm? 
> then area of A AXY = ·--- 
(a) 9 
(c) 2 


( 5) In the opposite figure : 


(b) 6 
(d) 8 


» Mathematics 


( 6 ) The sign of function f : f (X) = 6 - 2 X is non positive when +--+- 
(a) X»3 (6) Х=3 (с) Х<3 (9 Х>3 


(7)165іпӨ= > »8 is the smallest positive angle » then Ө = 


(а) 30° (b) 150° (c) 210° (d) 330° 
(8 ) In the opposite figure : 
BA is tangent ; BC 29 cm. , CD =7 cm. А 
a then AB = «icm; ` 
(а) 63 (b) 144 
9 DN 7em. C Sem. B 
(c) 12 (d) = 


16 
(9) If X=- 1 is one of the roots of the equation : X? -k X-6=0 


s then the sum of two roots = -++--++ 


(a)-5 (b)6 (c)- 6 (d)5 
(10) If the range of the function f : f (Ө) = 2 sin Ө is the interval [- 6 » 6] » then a 
(a)3 (b)-3 (c) 6 (9+3 


(11) In the opposite figure : 
m (Z А) = 30° «m (BH) = 40° 


s then m (CD) rd 
(a) 30° (b) 40° 
(c) 70° (d) 100° 


(12) M is a circle › A is a point in its plane where MA = бст. » P,,(A) =- 13 


» then area of circle = «em? (л = 2) 


(а) 154 (6) 44 (с) 144 (9)7 
(13) The solution set of the inequality : - X (X + 2) >20 in Ris =s- 
(а) {0 ,-2} (b) [-2 50] (с) ]- 2 50[ (à [-2 »2] 
(14) If sin (0 + 13) = cos (0 + 17) where Ө is positive acute angle » then tan Ө = -----------.--- 
(a3 4 eq XH 


(15) If the ratio between areas of two similar triangles equals 9 : 25 » and the perimeter of the 
smaller triangle 60 cm. » then perimeter of the greater triangle equals --------------- 


(a) 60 (b) 80 (c) 100 (d) 120 
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(16) In the opposite figure : 


If the lengths are approximated to the nearest cm. N 
a then X+ yz зт cm. 
5 (b)7 
а 
(c) 11 (d) 12 à 


9 gH X+2 С mae 
8 

(17) If Land M are the two roots of the equation : X^ — 5 X 7 = 0 then the equation whose 

roots L? and М2 is o+ 

(a) X? + 11 X 4920 (b) x?- 11 x «4920 

(e) Xx?-49 x «1120 (d) X? 11 X-49 20 
(18) In the opposite figure : 

DH/ BC ,АН =2 cm. ; HC 23 cm. 

» DH = 6 cm. > then BC = сш. 

(a)9 (b) 15 (c) 12 
(19) In the opposite figure : 


AB 27 cm. BH = 5 cm. » DH = 6 cm. 


» then length of CD = em. 
(a) 6 (b)5 
(c)4 (d)3 


(20) The two roots of equation : X (X - 2) = 5 аге s=- 


(a) complex and not real. (b) real and equal. 
(c) real and different. (d)2 and 0 

(21) If sin 8 EE » cos8 AD > then the angle of measure Ө lies in the ---.---------- quadrant. 
(a) first (b) second (c) third (d) fourth 


(22) In the opposite figure : ^ 


(a)8 (4Y2. 


t) 2415 (d)6 


» Mathematics 


(23) If one of the roots of the equation : a X? — 3 X + 2 = 0 is multiplicative inverse of the 


other >» then a = v+- 


1 1 
(а) = (b) > (c)2 (d)3 
(24) If the terminal side of angle Ө in standard position cuts unit circle at the point (т B 1) 
2 2 
ёй Ө ылгалды 
(а) 45° (b) 135° (c) 225° (4) 315° 


(25) The simplest form of the imaginary number iP hs pedes 
(a)i (b)-1 (c)-i (d)1 
(26) In the opposite figure : 


ACis tangent to circle M at C 


» MC = 6 cm. » Py (A) = 64 X 


s then AB =... cm. Р n 
(23 (b)4 
(с) 5 (4) 6 


(27) The rhombus ABCD is similar to rhombus XYZL › m (Z A) = 60? and scale of 
similarity = 4» then m (4 Z) = е 


(a) 30° (b) 120° (c) 60° (d) 150° 


EIT Essay questions | 


Answer the following questions : 
гї. and M are the two roots of the equation : 4 X? — 6 X + a = 0 and if L? + M? =7 LM 
» find the value of a 


[2] In the opposite figure : 
Mis a circle , AB is a diameter 
+ BC is tangent to circle M at B 
and AC intersects the circle M at D 
> such that CD = 16 cm. Ар 2 9 cm. 


Find length of the radius of the circle. 
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a Governorate Math’s Inspection 


ЕЦ Multiple choice questions | 


Choose the correct answer from the given ones : резца 


(1 ) If X 23 is a root of ће equation : X?-5 Х+6=0 > then the other root is «== 
(a)2 (b)4 (c)5 (96 

(2) The simplest form of ће imaginary number i^^ = --------.----- 
(a)0 (b) 1 (c)-1 (d)i 

( 3 ) If the roots of the equation : X? + m X + 9 = 0 are equal real roots » then m = += 
(a)6 (b)-6 (c)+6 (d) 3 


( 4 ) If one of the two roots of the equation : a X? + 3 X + 5 = 0 is the multiplicative inverse of 


the other root ‚Їһепа= 


(a)1 (b)5 (c)3 (d)4 
(5)IfL +M are the roots of the equation : X? 4 X « 320 s then L + M + LM = 6 

(a)0 (b) 3 (c)4 (d) 7 
( 6 ) If L is a root of the equation : Х2+3 X «220 s then L4 3L 4 22 зс 

(a) 0 (b)3 (c)2 (d)5 
( 7 ) The quadratic equation whose roots are 4 and – 4 is -+++ 

(a) x?-1620 (b) x? 1620 (с) x?«220 (d)x?-2=0 
( 8) The function f (X) = x?-9is negative at X € 

aR (b) ]-3 »3[ (c) ]- e »-3[ (d) ]3 „| 
(9) The angle of measure 1000? lies in the --------------- quadrant. 

(a) first (b) second (c) third (d) fourth 


(10) If tan X = 1 , where X is a positive acute angle » then the measure of angle X = ·-------------- 


(a) 30 (b) 45 (c) 60 (d) 75 
(11) If sin 8» 0 »cos Ө <0 ; then Ө lies in the --- quadrant. 

(a) first (b) second (c) third (d) fourth 
(12) sin 30° + cos 60? — cot 45° = --------------- 

(ayo (b)1 (c)2 (d)3 


[56] 


» Mathematics 


(13) If sin Ө =соѕ20 , 0°<@<90° 5 then Q = ---.--...... D 

(a) 45 (b) 30 (c) 60 (d) 75 
(14) The range of the function f (Ө) = cos 0 18 

(a) [- 1 51] (b {-1 51} (c) ]- ee s cof (4) Ø 
(15) The two similar polygons are congruent if the scale factor K satisfies ~- 

(а)К>1 (b)K=1 (c)K<1 (d) K 20.5 
(16) If A ABC ~ A XYZ »m (Z A) = 50? «m (Z B) = 60° s then m (2 Z) = зе à 

(a) 50 (b) 60 (c) 70 (d) 110 
(17) If A ABC ~ A DEF ; AB 23cm. , DE = 6 cm. S EF = 8cm. s then BC =... cm. 

(a)4 (b)3 (c)2 (d) 17 


(18) If the ratio between the perimeters of two similar polygons is 3 : 4 , then the ratio 
between their areas 18 


(а)3:4 (b)4:3 (c)9:16 (d)5:6 
(19) If A ABC ~ A XYZ ›2 AB 23 XY then area of A АВС: area of A XYZ =... 

(а)9:4 (b)4:9 (c)2:3 (d)3:2 
(20) If the ratio between the corresponding sides of two similar triangles is 2 : 5 if the area of 

the first triangle is 16 cm? , then the area of the second triangle = ~. cm? 

(a) 40 (b) 80 (c) 100 (d) 120 


(21) If the ratio between the areas of two similar polygons is 16 : 25 , then the ratio between 


their two corresponding sides = + 


(а)2:5 (b)4:5 (c) 16:25 (d)4:25 
Q2) A ABC in which DC AB , E GAC , DE // BC AD = 2 cm. , DB =4 em. 

and AE = 3 cm. » then EC = -++--++ ст. 

(a)2 (b) 3 (c)4 (d) 6 
(23) A ABC in which D € BC ; AD bisects / BAC »AB=4cm.,AC=8 cm. 

and BD =3 cm. s the CD = -----.-....-.: cm. 

(a)3 (b)4 (c) 6 (d)8 
(24) A ABC in which D EBC , AD bisects / BAC ,АВ = 8 cm. »>AC=6cm. 

BD = 4 cm. and CD 23 em. ; then AD =... em. 

(a) 6 (b)8 (c) 10 (d) 12 


(A: 8) Veo [Soy | (Sba eG- s jH) OW СА Ы) palagi 
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(25) The measure of the angle included between the interior and the exterior bisectors at any 


vertex of angles of the triangle = =° 
(a) 30 (b) 45 (c) 60 (d) 90 
(26) If M is a circle of radius length 3 cm. » A is a point lies in its plane where MA = 4 cm. 
> then Ры Ду m erem 
(a) 16 (b)9 (с)7 (9) 25 
(27) If M is a circle » A is a point lies in its plane where Р, (А) =0 » then ће point A 
lies erene the circle M. 
(a) outside (b) inside (c) on (d) on the centre 


Essay questions 


Answer the following questions : 
a Find in R the solution set of the inequality : X? — 5 X +6 «0 


Ø ABCD is a quadrilateral in which AB = 6 cm. » BC 29 cm. » CD = бст. AD = 4ст. 
» AE bisects Z A and intersects BDatE > prove that : CE bisects 4 BCD 


Giza Governorate Awseem Educational Directorate 


First | Multiple choice questions 


Choose the correct answer from the given ones : 


Interactive 


( 1) The conjugate of the number (2 i = 1) is = tests (8) 
(a)2i+1 (b) -2i-1 (с)-21+1 (d)2i-1 


( 2.) The angle whose measure is 735° in the standard position is equivalent to the angle 
whose measure is === 
(a) 15 (b) 753 (c) - 245 (d) 385 

( 3 ) The ratio between the lengths of two corresponding sides of two similar polygons is 3 : 5 
> then the ratio between their surface areas is - 
(a)3:5 (55:3 (c) 9:25 (9) 25:9 

(4) In the opposite figure : 


(b) 16 D 


(d)4 Cis PB 


» Mathematics 


( 5 ) The quadratic equation whose roots are 4i »— 4i ig -+--+ 


(a) x?» 16i (b) X?- 1620 (c)X*+16=0 (d)x?^i«1620 
( 6) In the opposite figure : A i 
(a)3 (b)4 A] 
(c)5 (d) 6 C 
(7) In the opposite figure : A 
CDz.. -cm. „= Е 
(а)6 (b) 49 é LS" 
(c) 5 (d) 4.5 
(8 )3 cos 30° tan 60° — 2 sec 45° сѕс 45° = ............... 
(a)2 (b) + (с) zero (d)1 
(9) The function f (X) 22 X- 1 is positive when з 
ax» d wx<} (х= 1 
(10) In the opposite figure : 
Ж PN ° 
(a) 40 (b) 75 
(c) 65 (d) 25 
(11) If Lis a root of the equation : 3X? +4 X-7 20 
» then the value of 3 L? + 4 L = s 
(a) zero (b)-7 (c) 14 (d) 7 
(12) If the ratio between the lengths of two corresponding sides in two similar polygons is 3 : 4 
and the perimeter of the smaller is 15 cm. » then the perimeter of the bigger is ·-----.-....... cm.. 
(a) 20 08 (c) 27 (a) 22 


(13) The measure of the angle between the interior and the exterior bisectors of an angle of 


a triangle = zd 


(a) 45 (b) 90 (c) 135 (d) 180 


(14) The arc of length 2 7t in a circle of radius length 8 cm. is opposite to a central angle of 


radian measure = ----.-......-.- 


(а)47 (c) Tt (d) JE 


[ss] 
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(15) The solution set of the inequality : X?-5 X+ 7 «0 in Ris зс 
(а) @ (b)R ()l-4s7[ @R-[-4>7] 
(16) In the opposite figure : 


(a) 10 (b)2 = 
(с)6 (4)9 ^ 
(17) If the power of point A with respect to circle M is positive then point A lijes seee the 
circle. 
(a) in the center of (b) on (c) inside (d) outside 
(18) The two roots of the equation : 16 X? -8 X+ 1 =O are eee 
(a) real different (b) complex non-real 
(c) real equal (d) complex and conjugate 
(19) If sin Ө < 0 and cos Ө > 0 the angle whose measure is Ө lies in the -=== quadrant. 
(a) first (b) second (c) third (d) fourth 
(20) In the opposite figure : 
x= 
(a) 4.5 (b) 4 
(c)6 (d) 36 к 
(21) In the opposite figure : 
m (4 DEB) = oee o = үч 
(a) 100 (b) 90 ad 
(c) 110 (d) 120 B £ 
(22) In the opposite figure : ^ 3 
If A ABC ~ A DEF Ne 
s then EF = «m c idem. B F E 
(a) 4 (b)2 (c) 8 (d) 12 
(23) If L and M are the two roots of the equation : X? +X + 1=0 
> then L+M+LM=- 
(a) zero (b)1 (c)-1 (d)2 
(24) If cos (270° – Ө) = i where Ө is the measure of the smallest positive angle 
s then Ө = -------------9 
(a) 30 (b) 150 (c) 210 (d) 330 


» Mathematics 


(25) In the opposite figure : 


A 
jgpáD abe Аб а 
DB 3 EC E D 
a) = 3 
(а) $ (b) 8 é a 
су 8. 5 
(c) 3 (d) 3 
(26) Sin 40° їап35°_ 
“cos 50° cot 55° 
(a) zero (b) 1 (c)-1 (d)2 
(27) The function f (X) =a X? + b X + с has one sign in R when -+--+ 
(a) b?-4ac<0 (b)b)-4ac20 
(c) b -4acz0 (9) b?-4ac>0 


| Second | Essay questions 


Answer the following questions : 
@ Find the S.S. in R for the inequality : X? -4 x — 1220 


Я in the opposite figure : 
ABCD is a quadrilateral in which DX bisects Z D 
AE : EB=2:3 
"Ар = 9 em. »DC = 13.5 ст. 
Prove that : EX // BC 


Dm Alexandria Governorate 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


El-Gomrok Educational Directorate 
Mathematics Supervision 


у ld) e enar 
(a) 16 (b) 16i (c) - 16 (d) - 16i 
( 2 ) The ratio between two corresponding sides of two similar triangles is 4 : 5 and sum of 
their two areas is 410 cm? » then the difference their areas = ст? 
(a) 90 (b) 80 (c) 50 (d) 20 
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(3 ) In the opposite figure : о. „ер 
The points L ¿M >N ;O lying on the same p c 
circle if XM = ve cm. M N 
(a) 10 (b) 12 (c) 15 

( 4 ) If tan (90° + X) = sin 390° cos (— 60°) + cos 30° sin 120° » then tan X = 
(a)-1 (b) 0.5 (c) 1 


( 5) In the opposite figure : 


length of MO =з cm. 
(a) 3 (b) 4 
(c) 5 (d) 6 0o M E 
( 6 ) If the product of two root of the equation : L X 274mxX+c=0 equal zero 
s then ее = Zero 
(a)L (b)m (c)c (d)L+m 
(7) In the opposite figure : а 
отте T RS 
(a) 250 (b) 160 F 
(c) 52 (d) 16 6 
( 8 ) Measure of the central angle opposite to an arc its length 4 Л cm. in a circle its 
circumference 24 Л cm. equals --------------- 5 
(а) 30 (b) 60 (c) 120 (d) 180 


(9) In the opposite figure : 


AD= - em. 
(a) 15 (b) 9.6 
(c) 12 (d)4 
(10) S.S. of X? +1 «0 in Ris m 
(aR (b)R-[-151] ()[-151] (9 
(11) In the opposite figure : 
у>0,Ху= -------- 
(а)9 (b) 12 
(с) 20 (d) 30 (7-8) (4х+1) (5X3) 
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(12) If sec 2 0 = csc 4 0 , Ө is acute angle »then tan 30 = 


(а) 1 (b) i (c)-1 (d) zero 
(13) In the opposite figure : 
BD erasa сш. K 
(a) 2421 (b) 15 „# “м, 
(с) 2115 (4) 6 В4ст.С 12cm. D 


(14) If the product of the two roots of the equation: 2X?7+7kX+4k=0 equals the sum of 
the two roots of the equation : x?-(k+4)x=0 s then K = з. 


(a) 1 (b)2 (c)3 (d)4 
(15) In the opposite figure : 

If Pu) = 36 , then the circumference S 

of the circle M equals ·-.------:-.--- cm. F TENIS 

(a) TU (b) 5 7t 

(c) 10 7t (d) 36 7t 
(16) The two roots of 7 X? + 14 X + с = 0 real different when c Єз 

(а) Ж (b) ]7 ,=[ (с)[7,%[ (4)]-=›,7[ 
(17) Ratio between two areas of two similar polygons 16 : 25 length of side of smaller one 

is 4 cm. » then the length of the corresponding side in greater one is ---............ cm. 

(a) 25 (b) 16 (c)5 (d) E 
(18) The maximum value of function f (X) = sin & + x) when X = -seee 

t= ) = oğ (d) zero 
(19) In the opposite figure : 

ЛАРЕ ~ A ACB are of A ADE = 90 cm? 

s then area of BCED = ст? 

(a) 20 (b) 50 

(c) 160 (d) 250 
(20) If Ө is an angle in standard position and its terminal side cuts the unit circle 

(2 JB s then cos (90 — Ө) + cot (2 JU — 8) = ---------.---.- 

(a) 1 (b) zero E 21 
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(21) In the opposite figure : 


Rogen рй: 

(a) 2 (b) 4 

(c) 6 (d) 8 
(22) If Lis one of the two roots of the equation : x?-3xX-28=0 

s then L2 - 3L 2 

(a) - 56 (b) 28 (c)8 (d) 56 
(23) In the opposite figure : 

ШЕ берй; 

(а)2 (b) 3 

(c) 9 (d) 10 
(24) The general solution of tan 3 Ө = cot 20 is --------------- 

(a) E En (5 3 xin ofin (@) SE xn 
(25) f (X) 24 X -3 — X? is non-negative when X Єз зз 

(a) {1 +3} (b R- [153] (c) [1 53] (à) R- [1,3] 
(26) In the opposite figure : 

CDs cm. 

(a) 12 (b) 13 

(c) 14 (d) 15 
(27) The quadratic equation which one of its two roots equals i is =+- 

(a) x?-220 (b X^«120 (c)2-x?=0 (d)1-x?20 


| Second | Essay questions 


Answer the following questions : 


0:2 шо roots of the equation : 4 X? +3 Х-2=0 > form equation its two roots L »M 


[2 | Tn the opposite figure : 
DC bisects 2 ACB 
АЕ = 12 ст. 

СЕ = бст. 
>BC=9cm. 
Prove that : DE // BC 


» Mathematics 


Mathematics Supervision 


El-Kalyoubia Governorate i: 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


| tests (7) 

(1) If one of the two roots of : X? — (К 5) X+ 10 = 0 is additive inverse of 

the other » then K = ~ 

(a) 5 (b)2 ()-2 (d)-5 
( 2) The function f (X) = 2 X — 6 is positive in the interval 

(a) + »3[ (b) ]-  « 2[ (c) ]2 | (d) ] 9 o0f 
( 3) The quadratic equation whose two roots аге (2 + i) » (2 — i) is . (where i? = — 1) 

(a) X?-2xX+2=0 (b Х2+2Х+2=0 

(c) Х2-4Х+5=0 (d) Х2+4Х+5=0 
(AJH HD Hit H 12023 = where i? = — 1 

(a)i (b)-i (c)1 (d)-1 
( 5) If the roots of the equation :X?-4X+k=0 are real , then -~ 

(a)k24 (b) ks4 (c)k>4 (d)k«4 
(6) IfX-2-10i=5-3yi+2i sthen X+ y= ve 

(a) -3 (b) 3 (c) 10 (d) 11 
( 7 ) The solution set of the inequality : X?-6X49«0inRis es... 

(а) @ (b) IR (с) Fe »3[ (d) ]3 s ef 


( 8) If Land M are the two roots of the equation : Х?— 6 X+ 1 =0 , then numerical value of 
(L-1)0M 4 1) (L-5) (M- 7) = 


(a) 40 (b)1 (c) - 32 (d) — 40 
( 9 ) The smallest positive measure of the angle — 750° = --...-......... in radian. 
5л 7л ил 13m 
(a) 6 (b) 6 (с) (4) 6 
(10) The minimum value of the function f (X) = 2 sin 3 X is -———— 
(a)-3 (-2 (c)2 (d) 3 


(11) The measure of the central angle which drawn in a circle its radius 10 cm. 


and subtended arc of length 2 Jt = 2 


(a) 30 (b) 36 (c) 45 (d) 60 


(5: O3 ел5 D | (oU ptt sH) OW cursu; alegi 
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(12) The directed angle in standard position which has terminal side intersects the unit circle 
at the point (a » b) where a > 0 and b <0 ; then its lies in the зз се quadrant. 


(a) first (b) second (c) third (d) fourth 


+ А соѕ3 Ө , tan ,cos50 a assis 
(13) If 1402 70 » then the numerical value of = reg +20997 


(a) -3 (b 0 (c) 1 (d) 3 
(14) Ir tàn. 259 5 b than £0E205" 000295" п, 
1 + tan 335° 
«2-1 (b) 1+1 (c) 1-K (d) к-к 


(15) Two congruent polygons their scale factor is К » then -= 
(3) k«l (b k»1 (c)k=1 (99 0<к<1 
(16) Two similar polygons » ће ratio between two corresponding sides is 2 : 3 » then the ratio 


between their areas = = 


(а) 2:3 (b) 3:2 (c) 4:6 (d) 4:9 

(17) The interior and exterior bisectors of an angle of triangle include between them an angle 
of measure зз e 
(a) 60 (b) 90 (c) 120 (d) 150 

(18) In the opposite figure : А 
DE // BO and М is the midpoint of DC E Zen, 
,AD=12cm. ;DB 26cm. ,AE=4cm. 2 fen 
» then the length of OC =. ст. А ы 
(a) 5 (b) 4 (c) 3 


(19) In the opposite figure : 
ABN CD = {E} ,СЕ=3 ст. 
„ЕВ = бст. S ED =8 cm. > then AE = X + 2 cm. 
o then X = е 
(a) 4 (b) 3 (c) 2 (d) 1 


(20) In the opposite figure : 
EAisa tangent to the circle at A 
„АЕ = бст. › ЕВ = 4 cm. 
»then the circumference of the circle — 


(a) 5 (b) 6 
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(21) In the opposite figure : 
a 
: 1 1 
(a) 3 (b) 7 
(c) 1 (d) i 

(22) In the opposite figure : в " 
ABN CD={E} С 
s then т (4 AED) = -+1 E 95 ld 
(a) 85 (b) 80 p 
(c) 75 (d) 60 


(23) In the opposite figure : 
DE// BC ,AD=Lem. 
»AE-kcm.;DE-3cm.;BC-5cm. 


» where L +k 2 9 cm. 


» then the perimeter of A ABC = --------------- cm. 
(a) 12 (b) 15 (c) 20 (d) 24 


(24) A circle has radius length 10 cm. » A is a point in its plane where AM = 10 cm. 
ə then Py (A) = «m 


(a) 0 (b) 25 (c) 75 (d) 100 
(25) In the opposite figure : 
m (4 ADC) = m (4 BAE) 


> then the length OF ABS ene cm. 
(a) 9 (b) 12 & Duo p 
(c) 15 (d) 16 


(26) In the opposite figure : 
If the length of CD = X cm. 
ВС =2 cm. and BD bisects / B 
then S67 42 X mcos: 


(a) 2 (b) 4 (c) 6 
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(27) In the opposite figure : A 
Ifz=X+y S ES 
> then the length of BD = cm. Сва D B 
(a) 12 (b) 15 (c) 18 (d) 21 


Essay questions 


Answer the following questions : 
@ if L and M are the roots of the equation : X? -5 X -k 20 and3L 42M - 7 
Find : the value of k 


[2] In the opposite figure : 
AD =6cm. »CD=8 ст. 


and BC = 5 cm. » where EC CD D 
Find : the length of CE » AC , AE “р 


% 
e С 
"n EI-Monofia Governorate 


_ El-Sadat Educational Directorate 
E multiple choice questions | 


‘Mathematics Supervision - 
Choose the correct answer from the given ones : ИЕ] 


( 1) The simplest form of the imaginary number 19 js ce 
(а) -1 (b) 1 (c) -i (d) i 


( 2) If the two roots of the equation : X? — k X + 25 = 0 are real equal »thenk = +++ 


(a) — 10 (b) 10 (с)5 (4) +10 
(3) If Land М are the roots of the equation : X?-3 X4 520 > then the value 

of L? + M? = ++ 

(а) -2 (b) 3 (с)5 (d)-1 


(4 ) If one of the two roots of the equation : х?-(К +3) X 4 = 0 is the additive inverse of 


the other root » then К = --------------- 


(a) -4 (b) 3 (c) 4 (d) -3 
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(5) If L and M are the roots of the equation : X? — 5 X 4 7 =0 ; then the value of the 


expression : arog orehi 

(а)—11 (b) -3 (c)-4 (d)-2 
(6 ) The sign of function f : f (X) = - X + 3 positive if X € =-=- 

(a) Joo 53] (b) + 53] (c) ] + 3[ (à) ]- «e «3f 
( 7 ) The solution set of the inequality : X (X — 1) » 0 in R -+++ 

(a) {0 51} (b) [0 51] ()R-Jo>1[ (d) R- [0,1] 


( 8) The opposite figure represents the curve of the function 
f:feosx?-8X^k^4l 


o then К=з. 
(a) 14 (b)- 14 
(c) 8 (d)-8 
(9 ) The angle with measure — 120 in standard position lies in the -++--++ quadrant. 
(a) first (b) second (c) third (d) fourth 


(10) The measure of the central angle in a circle of radius length 15 cm. and opposite to an 
arc of length 5 Л cm. equal з 


(a) 30° (b) 60° (c) 90° (d) 180° 
(11) iree]o , zj »cos8- E »then csc Ө sin Ө – tan 8 csc 8 = 
(a) 0 (b) 1 [S oz 
(12) If tan Ө = cot 2 0 ,0° < Ө < 90° , then sin Ө + cos 20 = --------------- 
(a) 1 (b)-1 (c)2 (d 1 
(13) The range of the function f : f (X) = 4 sin 2 X where X C [0 52 zt] is = 
(а) ]-2,2[ ( [-2 +2] ()]-4 «4 (9 [-4 4] 
(14) cos (270 — Ө) + sin (180 0) = ---------.- 
(a) 2sin 8 (b) 2 cos Ө (c)0 (d)1 
(15) In the opposite figure : 
IFAD: AB 23:5 , then Xa esses В А 
(а) 5 (3 
(c)4 (d)7 C (x+3) E (2x+1) A 
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(16) In the opposite figure : 
If m (4 С) =m (4 ADE) 


s then DB = --------------- cm. 
(а)4 (b)5 
(c)6 (d)7 


(17) In the opposite figure : 


JOBS 
(а)4 (b)8 
(c)6 (d)4.8 


(18) The ratio between the lengths of two corresponding sides of two similar polygon is 5 : 3 
and the difference between their areas is 32 cm? ; then the area of the smaller polygon 


ER NAR cm? 

(а) 18 (b) 50 (c) 32 
(19) In the opposite figure : 

Ср = em. 

(а)4 (b)5 

(c)6 (d)3 


(20) In the opposite figure : 
ABisa tangent to the circle. If CD = 12 cm. , АВ = 8 ст. 


s then AC = vee cm. 
(а)8 (b) 12 
(c)6 (d)4 
(21) In the opposite figure : 
CD is a diameter 
»AE=6cm. »CE=4cm. 
> then the radius length of the circle M = --------------- cm. 
(a)9 (b)4.5 (c)6 


(22) In the opposite figure : 


Х+у= 
(а)23 (b) 18 
(c)41 (d)51 
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(23) In the opposite figure : A 
CB bisects Z ACD 
(a)8 (b) 42 
(c)2Y15 (d)6 
(24) In the opposite figure : 
m (AC) = 100° 
s then the value of X =--- 
(a) 30° (b) 40° 
(c) 50° (d) 60° 
(25) In the opposite figure : 
CDs. cm. 
(a)2 (b)4 
(c)6 (d)8 


(26) In the opposite figure : 
The area of A ABC = 45 cm? 


» then the area of A AYX = s cm? 
(a) 22.5 (b) 90 
(с)5 (d) 15 


(27) If A is a point on the plane of circle M of diameter = 12 cm. and AM = 10 cm. 
> then P(A) = e 
(a) 8 (b)-8 (c) 64 (d) – 64 


Essay questions 


Answer the following questions : 


Orr L » Mare the roots of the equation :X2-2 X4 5 =0 > find the equation whose roots 
areL+35M+3 


8 In the opposite figure : A 
AB -AC;BC-CD 
BX bisects Z ABC Y 
»XY // BD 
Prove that : CY bisect / ACD D с В 


71 
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First | Multiple choice questions ] Im 
191 


Choose the correct answer from the given ones : 


Interactive 

(1) The solution set of the equation : X? + 9 = 0 in the set of complex numbers — — tests(9) 

deret 

(а) {3i »-3 i} (be (c) {3 ,-3] (à) (3i) 
(2 ) If the roots of the equation m X? — 12 X + 9 = 0 are equal »thenmz-- 

(a) 16 (b) 4 (c)2 
( 3) In the opposite figure : 

BA 1 AC and CD L DB 


"АВ = Х+7 ,АЕ = 9 ст. 
Ер = 3 ст. DC = 4cm. 


s then X = eM cm, 

(a) 9 (b)3 (c)4 (d) 5 
(4) The simplest form of if? is -+--+ 

(a)-i (b)-1 (c)i (d) 1 
(5 ) If 2 and – 3 are the roots of the equation :2 X? b X+c=0 s thenb- c-- 

(a) 10 (b)- 14 (c) - 10 (d) 14 


( 6 ) If one of the roots of the equation : X? -(k-3) X+ 5-0 is the additive inverse 
of the other » then К = -------------- 


(a) 5 (b)-5 (c) 3 (d) -3 
( 7 ) In the opposite figure : 
AD bisects Z BAC externally PS in 
s then BD = cm. са жч 
(a) 10 (b) 9 
(c) 15 (d)4 
(8 ) The function f : f (X) = X? - X 4 12 is positive in the interval ............... 
(а) R- [-3 »4] (b) ]-3 ,4[ (o R- {3} (d) ]- ee » oof 


(9 ) If the polygon ABCD is similar to the polygon XYZL and XY = 3 AB , if the perimeter 
of ABCD is 20 cm. ; then the perimeter of XYZL = - cm. 


(a) 30 (b) 60 (c) 90 (d) 120 
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(10) In the opposite figure : 
AD is a tangent of length 313 са. D d 
"АВ 23cm. < A 
sthen BC x oti. Re 
(a)9 (b)7 8 
(c) 6 (d) 2 

(11) In the opposite figure : 
cos (Y= X) =... c 
(a) 18. (b) a 3 4 
© 4 wz a 

(12) The terminal side of an angle Ө in standard position intersects the unit circle 
at point B (x › 3) where X « 0 s then sin (90° + 0) = ч 
(a) - 0.8 (b) — 0.6 (c) 0.8 (d) 0.6 

(13) The simplest form of the expression : tan (90° + Ө) + tan (90? — Ө) is =- 
(а) 2 cot 0 (b) 2 tan 8 (c) zero (d) tan Ө + cot € 


(14) The measure of the central angle which opposite to an arc of length Л cm. 
in a circle whose radius length 4 cm. = 


(a) JE OES (23 

(15) In the opposite figure : 
DE // BC 5 then х= ............... 
(а) 3 (b) 4 
(с) 2 (d) 6 

(16) If sin (2 X) = cos (4 X) » where X is an acute angle » then tan (90° — 3 X) = --.--.......... 
(a) — 0.5 (b) 0.5 (c) 1 (d)— 

(17) In the opposite figure : 5 
Срш енн. cm. 


(a) 3413 (b) 613 

(c) 4d13 (d) 12 
(18) The function f : f (X) = X? — 5 X + 6 has two different signs in interval -.—- 

(a) [2 ,3] (6) [0,2] (с) [3,5 il (4) [1 24) 


QD л елаз e (SELEY pl 1) ud clos, pales | 79 
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(19) The solution set of the inequality 202-5 Х-6<0 Ris eee 
(а) [16] (b) +156 (с) [-1 6] (à)R-]-16[ 
(20) In the opposite figure : 


(a) 27 (b) 18 
(c) 15 (d) 20 


(21) The angle of measure 3 TU lies in the - quadrant. 
(a) first (b) second (c) third (d) fourth 
(22) The range of the function f : f (X) = 5 sin (3 X? is е 
(а) [-5 55] (b) [-3 53] (с) [1 +3] (d) [3 55] 
(23) If M is a circle of radius length 3 cm. » A is a point on its plane where MA = 5 cm. 
» then Pu (А) = 
(а) – 25 (b) - 16 (c) 25 


(24) In the opposite figure : 
AB// EF // DC »AE=FC ; BF - 5 ст. 
and ED = 4 cm. » then AE = cm. 
(a)2 (b) 245 
(e) 5Y2 (d) 20 

(25) In the opposite figure : 
AD / BE // CF » AC N DF = {0} 
EG 23cm. »>CG=6cm.  BG-24 cm. 


and ED =7 cm. » then GF = ст. 
(a) 7.5 (b) 8.5 (c)9 (d) 10 
(26) In the opposite figure : 
AD =5 cm. » BDz3cm.:AH = 4cm. HC = бст. 


» the area of the triangle AHD = 16 cm? 


> then the area of the figure DBCH = -+++ cm? 
(a) 64 (b) 48 (c) 36 (d) 24 


Га) 
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(27) In the opposite figure : 
A AED ~ A ACB ; ED 23cm. 


»>BC=Scm. 

АЕ = 4.5 ст. 

s then find the value of X -++ 

(a) 3.5 (b) 4 (c) 8.5 (d) 45 


Essay questions 


Answer the following questions : 
a +} апа * are the two roots of the equation : X? 6 X «9-0 


» then find the equation whose roots are L and M 


EJ in the opposite figure : 
AB =9 cm. AD = 12cm. 
» AE bisects Z BAD and BF: FC 23:4 
Prove that : FE // CD 


10 | El-Dakahlia Governorate ih Maths Supervision 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1) The simplest form of the imaginary number i? is -+--+ 
(a)i (b)-1 (c)-i (d) 1 
( 2 ) The discriminant of the quadratic equation 2 X? - 5 X 4k 20 equal to zero 


s then the value of k = ~+- 
Р 5+ 25. 25 
(а) + 14 (b) zero (с) + 35 (9) ky] 
(3 ) In the quadratic equation a X? — b X + c =0 » if the sum of the roots equal the product 


of them »then b = -------------- 

(a)-a (b)a (c)-c (d)c 
( 4 ) The quadratic equation whose roots are 3 ,— 518 

(a) х2+2Х-15=0 (b) X?-2 x 1520 

(c) X -2x-1520 (d)X?-2X41520 
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( 5) The sign of the function f : f (X) 2 6 — 2 X is non-positive at з 


(a) X23 (b) X<3 (c) X«3 (d) X23 
( 6 ) The solution set of the inequality : X? +49 «0 in Ris eee 

(a) (b) R to [-7 »7] (à) R- [-7 » 7] 
( 7 ) All function defined by the following rules are positive on R except -+++ 

(a) f Q9 23 b) (0 =х+3 

(c) f Q92x?-3 x43 (d) f Q9 2X? X43 


(8) L » Mare two roots of the equation x?-7X+3=0 > then the equation whose two roots 
(L+M) , (LM) is 
(a) Х2-10Х+21= (b) x?-21 X 1020 
(c) X? 10 X 42120 (d) x?-21 x- 1020 


(9 ) If 0 is the smallest positive measure of a directed angle » then its negative measure 


is- 


(a) - 8 (b) 9— 180 (c) 0 – 360° (d) 360* 
(10) The angle of measure n lies in the +++ quadrant. 

(a) first (b) second (c) third (d) fourth 
(11) If cos 020 » sin 6= E + then a directed angle Ө lies in the +++- quadrant. 

(a) first (b) second (c) third (d) fourth 


(12) If sin (2 Ө) = cos (4 Ө) » where Ө is a positive acute angle » then tan (90° — 30) = seene- 
(a)-1 (b-L (o1 «43 


{з 


(13) The range of the function f : f (X) = 592 X alere X Cds oce 


5 
$54] (b) [-1> 1] (o [-5› 5] wo, 2] 
(14) If the terminal side of a directed angle 0 in the standard position intersect the unit circle 
at E ry) where y €Z* » then Ө = zd 
(a) 30 (b) 150 (c) 210 (d) 330 


(15) If A ABC ~ A DEF , BC = 3 EF , then the scale factor of similarity 
of two triangles = =- 


2 1 
(а) 3 (b) 7 (c)1 (d)3 
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(16) In the opposite figure : А 
Жакебай, 
(a) 12 (b) 24 А 
(с) 36 (d) 48 x 
Е 12cm. 2 
(17) If A ABC ~ A DEF 3a (A ABC) = 9 a (A DEF) and DE = 4 cm. »then AB = cm. 
(a) + (b) 12 (c)9 (d)36 
(18) In the opposite figure : 
X=. “cm. 
(a) 3 (b) 5 
(c) 6 (d)9 
(19) In the opposite figure : 
XH ymeee em. 
(a) 9 (b) 18 
(c) 22 (d) 31 


(20) In the opposite figure : 
(X5y)s A 
(a) (413 58) в) (8.473) 
(о (473 2473) — «0.9 


(21) Two similar polygons ; the ratio between their perimeters equal 4 : 9 , then the ratio 


between the lengths of two corresponding sides is --------------- 
(a)4:9 (b) 2:3 (c) 16:81 (d)9:4 
(22) In the opposite figure : 


A 
All the following statments must be true except -- ee 
AD _ AE AD _ DE E D 
(@) D> EC ©) ВА “ВС 
c B 


AB _АС 
(©) Bp = АС (0) gp = ЕС 
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(23) In the opposite figure : 
CD // EF // XY »CE=20cm. 
» DF = 15 cm. » FY = 33 cm. 


9 then CX жч cm. 
(a) 48 (b) 64 
(c) 44 (d)21 
(24) In the opposite figure : r А = 
BD= - em. ў 
(а) 4.5 (6) 5 C за. D B 
(c) 4.9 (d)6 
(25) In the opposite figure : A 
(AB AC mosse A 
(a)5:4 (b)5:9 
(c)9:5 (9)9:4 D зеш C Sem В 
(26) In the opposite figure : E 
pc sisirin cm. 
(a) 7.5 (b) 10 c B E D 
(c) 30 (d) 40 
(27) If I, (A) =r » where r is radius of the circle » then the point A lies -------------- 
(a) outside the circle. (b) inside the circle. 
(c) on the circle. (d) on the center of the circle. 
Answer the following questions : 
E Find in R the solution set of the inequality : X? -3 X—4 «0 
[2 | In the opposite figure : A 


D 


.DY. AD 
Prove that : YC ^ AB 


» Mathematics 


Damietta Governorate Damietta Eductional Directorate 


| First | Multiple choice questions 


Choose the correct answer from the given ones : 


( 1 ) The two similar polygons are congruent if the scale factor k satisfies -- 
(a) Kk 20.5 (b)k=1 (c)k>1 (d)O«k«l 


( 2) In the opposite figure : 
If DE // BC , ED - 9 cm. 


and AD 2 6 cm. 
s then X= cm. с (2x+4)em. 
(a) 10 (b) 30 (c)3 (d) 24 
(3 ){-2 x -8 =. түттү, 
(а) 4 (b)-4 (c)4i (d)-4i 
( 4 ) The ratio between two corresponding sides of two similar squares is 3 : 4 » if the area of 
the greate square is 48 cm? 5 then the area of the smaller one = cm? 
(a) 16 (b) 12 (c) 20 (d) 27 
( 5) All the following are measures of angles lying in the second quadrant except -+++ ы 
(a) – 240 (b) 100 (c) - 120 (d) 860 


( 6) If the curve of the quadratic equation f : f (X) = X? - 2 (m - 2) X + m? – 8 touches the 
X-axis » then m = -+++ 


(a) 2 (b) 3 (c)4 (d) 5 
(7 ) In the opposite figure : 

If circle M in which » AE = 3 cm. 

s then CM = cm. 

(ay V3 (b) 9 

(с) 246 «Ye 
(8) In the opposite figure : 

BAisa tangent » BC 29 cm. , СЮ = 7 cm. 


s then AB = cm. 
9 
(а) 16 (b) 12 


(c) 144 (d) 63 
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(9)IEM эт] are the roots of the equation : a X^ +b X+ 12=0 s then a = verre 
(a)9 (b) 6 (c)5 (d) 3 

(10) In the opposite figure : 
Ifm(Z ADE) = m (7 C) 


„АР z2cm.;DB-4cm. 


and EC = 1 cm. 
then AE = cm. 
(a) 5 (b) 4.5 (c)3 (d)4 
(11) In the opposite figure : 
If AB // CD s then X = esse 
(a) 6 (b) 4.5 
(c)3 (d) 2 
(12) The circle of diameter length 12 cm. » the length of the arc subtended by a central angle of 
measure 60° equals + ст. 
(a) 53 ал (с)зл (й)2л 


(13) If one of the two roots of the equation : (k — 3) x?-5X+2k=8is the multiplicative 


inverse of the other root » then the value of k = +++ 


(a)-3 (b-5 (c)3 (d) 5 
(14) In the opposite figure : y 

If the given lengths in cm. x. 

s then Х+у= em. 

(a) 5 (b)7 A 

(c) 11 (d) 12 3 xà 6 
(15) The range of the function f : f (Ө) = 3 cos 2 Ө equal -+-+ 

(a) [-2 ›2] (b [-3 +3] (c) +3 »3[ (à) ]-2 »2[ 


(16) If the terminal side of the angle whose measure 0 drawn in the standard position intersect 


the unit circle at (= > 4) s then cot Ө = ---.-.-.-.---.. 


а) 2 (b) = = (d)-0.75 
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(17) In the opposite figure : å 
If AD is the interior bisector of Z BAC 10, 
"АС = 10cm. » DC 2 4cm. DB = 2 ст. 
3 then the length of AD= энн ст. B2cm.D 4cm. C 
(a)9 (b)5 oaz ЕЗ 
(18) The exterior bisector at the vertex of an isosceles triangle --------------- to the base. 
(a) parallel (b) perpendicular (c) bisects (d) equal 
(19) The solution set of the inequality : (X — 2) (X + 4) < 0 in R is -+ 
(a)R-[-4 »2] (b) R- ]-4 »2[ (с) +4 »2[ (9) [-4 »2] 
(20) cos (90° – Ө) x esc 8 = ·-----..-...... 
(a) zero (b)1 (c)-1 ы 
(21) If M is a circle of radius length 3 cm. » A is a point lies in its plane where МА = 4 cm. 
»then P, (A) = 
TE (b)9 (c)7 (d)-7 
(22) In the opposite figure : 
If BA , BC are two tangents and m (AC) = 240° e 
s then m (Z B) 2? oa " 
(a) 40 (b) 60 
(c) 80 (d) 120 c 
(23) (3 +i)? = 6 i H eee 
(a) 4 (b) 6 (c)8 (d) 10 
(24) The sign of the function f : f (X) = 6 - 2 X is non positive аї --............. 
(a) Х>3 (b) Х=3 (c) X«3 (9 Х>3 
(25) If sin 6 = э where Ө is measure of the smallest positive angle » then Ө = 9° 
(a) – 30 (b) 30 (c) 210 (d) 150 
(26) In the opposite figure : D 
X= x: Me A 


(a)-6 (b)- 18 в y 
(c) 18 (d)6 У 
ODEO +1) (1-17) = Х+уі, ћепХ+у= зз 


(а)4 (b)3 (c)2 (d)1 


(V: 6) Y A/S САУМ pl eH) OW Аг) palagi 
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Essay questions 


Answer the following questions : 


[1] In the opposite figure : 


AD bisects Z BAC and AC // ED E 


Prove that : BE = BA é D B 


[2 9А ‚М are the two roots of the equation : X? 5 X+9=0 


» find the equation whose roots 12,м? 


EI-Beheira Governorate 0: El-Tahrir Eductional Directorate 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1) The conjugate of 2 i + 5 is = +--+ 

@)23=5 (b)-2i-5 ()-2i45 (a) 2i+5 
(2 \{-2 х Ego ores 

(a) 8 (b) 8i (c) -8 (d)8i 
( 3) If the curve of the quadratic function f (X) does not intersect the X-axis » then the 


discriminant of the equation f (X) is -=== 


(a)>0 (b) «0 (c) =0 (d)=0 
( 4 ) The sum of the two roots of the equation b X? c X+ a 2 0 equals rrr 
n (b == o£ (d$ 
( 5 ) If 3 i is one root of the equation X? + b X + c = 0 where b sc ER , then b + C= voeren 
(a)9 (b) 9+6i (c)9-6i (d)-9 
( 6 ) The quadratic equation whose two roots are 2 and 5 is === 
(a) X?+7X-10=0 (b) х2-7х+10=0 
(c) X?+7X+10=0 (d) X?-7X-10=0 
(7) If f Q0 = (X-3 > then f (2) x f (5) E 
(a) Ж (b) R* (е) 255] (d) {-1 »2} 
( 8 ) The solution set of inequality Жа 018... where а ЄЛ” 
(a)R (b Ø (c) IR* (d) IR^ 


» Mathematics 


(9) In the opposite figure : ca 
C 
(a) 2 (b) 6 
B M & 
(c) 10 (d) 12 


(10) The arc which its length 4 Jt cm. in a circle its radius length 12 cm. » opposite to central 
angle of measure --------------- 


@ 2л ota wir () im 
(11) If 0 is the measure of angle lies in the third quadratic » then sin Ө x sec Өз 0 

(а) = (6) < (с)> (9) < 
(12) ABC is right angled triangle at В » sin = i > then sin (B + C) = see 

DES = (0$ (a= 
(13) The maximum value of the function f : f (X) 22 sin 4 X ig + 

(a)2 (b)4 (c)6 (d)8 
(14) If sec 922,0 Є]270° , 360°[ , ћепӨ = -.....-........ 

(а) 60° (b) 120° (с) 240° (9) 300° 
(15) If A ABC ~ A XYZ , 5 АВ = 3 XY and ће area of A ABC = 18 cm? 

» then the area of A XYZ = зз cm? 

(a) 10 (b) 30 (c) 25 (d) 50 
(16) In the opposite figure : i 

AB: AC= / 

(а)2:5 (6)7:5 = EE 

(c)2:7 (d) 3:5 
(17) In the opposite figure : 

BOS ель 

(a) 6 (b) 8 

(c) 10 (d) 12 
(18) In the opposite figure : 

(a) 16 (b) 20 

(c) 25 (d) 32 
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(19) If the ratio between the areas of two squares 4 : 9 » then the ratio between their 


primeters — PES 

(a) 16 : 36 (b)2:3 (c) 16:81 
(20) In the opposite figure : 

(а) 11 (b)4 

(c) 12 (d) 13 
(21) If Py, (A) 2 7 » then A lies ~ the circle. 

(a) outside (b) inside (c) on 


(22) In the opposite figure : 


BO Santen 
(a) 5 (b) 2 
(c)8 (d) 10 

(23) In the opposite figure : 
ХК = 
(a)9 (b) 20 
(c)6 (d) 36 


(24) In the opposite figure : 


m(Z E) 
(a) 50 (b) 75 
(c) 100 (d) 150 


(d)4:9 


(d) at the center of 


(25) The triangle which has two angles with measure 30° and 70° similar to the triangle which 


has two angles with measure 70° апа ы 

(а) 80 (b) 100 (c) 60 
(26) In the opposite figure : 

MO = eem. 

(a) 15 (b) 11 

(с)9 (d) 7.5 
(27) The angle its measure is — 15° lies in the --------------- quadrant. 

(a) first (b) second (c) third 


(d) 40 


(d) fourth 
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| Second | Essay questions 


Answer the following questions : 


@ f L+ 2 and M +2 is the two roots of the quadratic equation X? – 11 X+3=0 
form the equation whose roots are L and M 


[2] ABC is a right angled triangle at B » which АВ = 12 cm. , АС = 20 ст. 
If AD bisect (2 BAC) and intersect BC in D ; find the length of CD 


[] Beni Suef Governorate Al Education Administration 


Р? Muttiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) The quadratic equation whose roots are (1 + i) and (1 — i) is ------------. 


(a) Х2+2Х+2=0 (b X?-2x4220 
(c)X?+2xX-2=0 (d)x?-2x-220 

(2 ) The simplest form of (1 — i of the expression is =+- 
(a)-2 (b)-2i (c)2 (d)2i 

( 3) The sign of the function : f (X) = 6 — 3 X has a positive sign if ===- 
(a) Xz2 (b x»2 (c)X<2 (9) Х=2 

( 4 ) The solution set of ће equation : X? + 9 = 0 in R is -1 
(a) {+3} (b) {+ 3 i} (c) {9} (d) Ø 

(5) If X = 2 is one of the two roots of the equation X? + 2 X - k 20 > then k = -++ 
(а) – 8 (6)0 (с) 2 (9) 8 

( 6) If the two roots of ће equation m X? — 12 X + 9 = 0 are complex numbers » then зе 
(a)m>4 (b)m=4 (c)m«4 (d)mz1 

(7) (2Х-1)+51=3+(у+4)1 then X+ y 2 
(a)3 (b)2 (c)1 (4)0 

(8 ) If Land М are the two roots of the equation : X? +3 X—4=0 s then L + M e 
(a)-4 (b) -3 (c)3 (d)4 


( 9 ) The radian measure of a central angle which subtended an arc of length 3 cm. of a circle 
whose diameter length equal 4 cm. is --------------- 


(a) (3)™ 6) (3)™ (c) 6" (a (2)* 


85| 
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(10) If X and y are two acute angles where tan X = cot y » then cos (X + y) = ver 
(a)-1 (b) zero (c)1 (d) undefined 
(11) If f (X)=3 cos 5 X X ER , then the minimum value of the function f (X) = +777- 


(a) - 5 (b) -3 (c)3 (d) 5 
(12) All equilateral triangles аге ++--++- 

(а) congruent. (b) similar. 

(c) equal in area. (d) equal in perimeter. 
(13) If sin A=- 1 cos A=0 >» then A = +--+ > 

(а)0 (b) 90 (c) 180 (d) 270 
(14) If 25 cos 0 = 7 where Ө ЗЕ 22 л| ə then tan 8 = see 

(a) 2 t» d (9-2 «)- d 


(15) If the ratio between the perimeters of two similar triangles is 4 : 9 » then the ratio 
between their two surface areas «== 


(a)4:9 (b) 2:3 (c) 16:81 (d)9:4 
(16) A rectangle has dimensions 4 cm. » 2 cm. ; then the perimeter of another rectangle 
similar to it » if the scale factor of similarity equal 3 s is =-=- cm. 
(a)4 (b) 18 (c) 24 (d) 36 
(17) sin (180° + A) sec (270° + A) = --------------- 
(a) tan A (b) cot A (c) cot 45° (d) tan 135* 
(18) If A ABC ~ A XYZ and AB 23 XY T ee ОНА АРЕ) = ОО 
DE (b) 4 (c)3 (d) y 
(19) In the opposite figure : 
oani cm. do, 
(a) 4,8 (b)6 
(c)8 (d)10 E iftc idem 
(20) In the opposite figure : 
AC // BD 9 AM = ees cm. 
(a) 1 (b) 2 
(c)4 (9) 8 
(21) Tf Py (A) =0 » then A lies ——— the circle M 
(a) on (b) inside (c) outside (d) on the centre of 


(88) 
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(22) IfADisa tangent to circle M , AB = BM 


AD = 243 cm. » then AB = р 
(а) 2 (b) 4 Б А 
(с)6 (4)8 
(23) In the opposite figure : 
AE=8cm. »BE=2cm. ^ 
and CE = 4 cm. 
sthen DB 3 5e D 
(a)2 (b)4 217 
(c) 6 (d)8 
(24) Any two regular polygons having the same number of sides аге + 
(a) congruent. (b) similar. 
(c) equal in area. (d) equal in perimeter. 
(25) In the opposite figure : 
AD bisects the exterior angle at A ^ 
AE bisects the interior angle at A 
s then m (4 EAD) = e 
(a) 30 (b) 45 (c) 60 (d) 90 
(26) If A LMN ~ A XYZ and m (Z L) = 35° , т (2 Z) = 75° so m (4 M) = eeens 2 
(a) 35 (b) 70 (c) 75 (d) 110 
(27) If the power of a point A with respect to the circle M of radius length 6 cm. 
is equals 64 cm. » then АМ =з 
(a) 6 (b) 8 (c) 10 (d) 100 


Second 


Answer the following questions : 


D Determine the sign of the function : f (X) = X? +2 Х- 15 » then represent your answer on 
the number line. 


[2 | In the opposite figure : 
AD bisects the exterior angle at A 
AB = 8 cm. : CB = 4 cm. and AC = 6 cm. 
Find the length of CD 
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First | Multiple choice questions | 


Choose the correct answer from the given ones : 
(1) If X=3 is опе of the roots of the eqution X? — 7 X+k=0 > then the value of k = v 


(a) 3 (b)4 (c) - 12 (d) 12 
( 2) Solution set of the equation X? + 25 = 0 in complex numbers is -- 
(a) {5} (b) {- 5} (с) {-5i»5i} 
( 3) In the opposite figure : A 
жөнө, cm. d, 
(a) 20 (b) 12 
(c)9 (4) 6 Gr э Э Ҹар B 


( 4) In the opposite figure : 


AES Lui aas cm. = D 
(a)7 (b)6 
(c) 12 (d) 16 d ч! В 
( 5 ) The directed angle whose terminal side intersects the unit circle at (X » y) where Х> 0 
sy <0 lie in the ------------- quadrant. 
(a) first (b) second (c) third (d) fourth 
( 6 ) Length of the arc of circle whose radius length 6 cm. and opposite central angle of 
measure 30° is equal to -++ cm. 
(a) 670 (b) 4.30 (c) 2 7 (d) JU 
(7 Tf (X41) + (y-2)i=44+3i>thenX+y= 
(a)8 (b) 5 (c)7 (d) 3 
( 8 ) If the two roots of the equation X?— 8 X +k = 0 are equal real numbers ; then the 
value Of k = vse 
(a)8 (b) 16 (c)-8 (d)- 16 


(9) In the opposite figure : 
DE // BC , AE =4 cm. 


»EC=2cm. 

>the area of A ADE = 12 cm? 

s then area of the trapezium DBCE is --------------- cm? 

(a) 6 (b) 15 (c) 18 


» Mathematics 


(10) In the opposite figure : 
AB-7cm.:BE-5cm.:DE-6cm. 
» the length of CD is -+-+ em. 
(a)6 (b)5 
(c)4 (d)3 
(11) sin (90 – 0) sec 8 =з 
(a)- 1 (b)zero (c)1 (дүз 
(12) In the opposite figure : 


ABisa tangent segment of a circle at B 
> C is midpoint of AD ,АВ 2 742 
»then the length of AD is em. 
(а)14 (b)7 (742 (a) 1412 

(13)1 one of the roots of the equation З х2+10х+ (т – 1) = 0 is a multiplicative inverse of 
the other » then the value of m = 


(a)3 (b)4 (c)-4 (d)10 
(14)If L and M are two roots of the equation X!-4X4320 then L? + M2 = sss 
(a)3 (b)4 (c)- 10 (d)10 
(1812 sin 0-13 =0 » where 0€ T. o m[ s then 0 = 
(a)135* (b)60* (c)150* (9)120° 
(16)The sign of the function f : f (X) = 8 – 2 X is positive if =- 
(a)X>4 (bXz4 (c)X <4 (d)X«4 
(17)1f the ratio between areas of two similar polygon is 9 : 16 » then the ratio between its 
perimeter is -++--++ 
(а)18 : 32 (b)3:4 (c)81 : 256 (d)4:3 
(18) In the opposite figure : Е 
AB// DE ‚СР 23cm. + AC = 10 cm. BC - 6cm. с@ 
s then the length of CE is +--+- ст. oa 
(а)5 в (90. ^ @is 
(19)If sin (2 Ө) = cos (4 Ө) » where Ө is an acute positive angle » then tan (90 — 3 Ө) =. 
(a)- 1 (b)zero (c)1 (dy[2 


(YY : 8) V eod [V САУЫ 20-0 = 32) OW Lost, palagi 


Final examinations 


(20) Solution set of an inequality x?-5X<-6 in Ris -= 
(a) R-]2 «3[ ib R-[2 »3] [SB PE (4) [2 3] 


(21) In the opposite figure : 
CD//FE// XY CE- 8 cm. 
ОЕ = бст. »FY=12¢cm. 


» then the length of KE is нне cm. 
(a) 42 (b) 16 (c) 24 
122) Ifa function f : f (0) = 3 sin 2 Ө is periodic and its period is -+Ê 
"ELS a j 
(a) 5 (bs (c) 2% (d) л 


(23) In the opposite figure : 
AX // BY // CZ // DL + XL » BC are two transversal 
»AB =BC=CDif YL= 10cm. 


s then XL = seee cm. 
(4) 5 ibi 10 
(0) 15 “130 


1241 The two bisectors of the interior and extrior angle at any vertex of a triangle make an 
angle of measure ·-------------: 
ia) 45° ib) 60° (c) 90° (d) 120° 
(25) In the opposite figure : A 
In ААВС: m (4 AYX) = т (4 ABC) 
SAX 24cm. AY 25cm. ›ҮС=3 ст. % 
» then the length of XB is cm. © 
(a) 10 tb) 6 (с) 5 (9) 3 
(26) A circle M whose radius length 5 cm. » if a point (А) in its plane » МА = 7 ст. 
»then Py (A) = ------------- 
(a) 2 (b) 9 (c) 12 (d) 24 
(27) in the opposite figure : 
m (Z A) = 30° › т (BE) = 40° then m (DC) = à 
(а! 100 (bi 70 
(c) 40 íd) 30 


[90] 


» Mathematics 


Е Essay questions 


Answer the following questions : 


011 and M are two roots of the equation X? -3 X+5=0 


»then form the equation with the two roots i D ы 


EJ in the opposite figure : A 
In AABC : AD bisects (2 А) 
"АВ 29cm. AC = 15 ст. , ВЮ = бст. 


Find the length of : с D бст. B 
(1)CD (2) AD 


ЕЁ Multiple choice questions ) 
Choose the correct answer from the given ones : 


( 1 ) If one of two roots of the equations (k — 2) X? + 3 X + 6 = 0 is multiplicative inverse of 
other 5 then k = se 


(a)-2 (b)2 (c)8 (d)6 


( 2) Two similar polygons the ratio between two corresponding sides is 1 : 3 » which of 
following is not correct ? 


(a) Ratio between their perimeter equal 1 : 9 
(b) Ratio between their surface areas equal 1 : 9 
(c) Ratio between their corresponding angles equal 1 
(d) Similarity factor equal 1 : 3 
( à ) Function f where f (X) = 2 is positive in the interval з 
(а) [-2 »2] (b) eo »2[ (c) ]2 s eof (d)]- | 


( 4 ) If the ratio between the surface areas of two similar triangle is 1 : 4 » then the ratio 


between their perimeters equal -------------- 


(a) 1:2 (b) 1:4 (c)1:8 (d) 1:16 
(5)If2X-3Y+(3 Y+1)i=7+ 10i > then XY = --------------- 
(a)3 (b)O (c)24 (d)11 
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( 6) In the opposite figure : 


AX // BY // CZ EA- 6cm. ;EX =4 cm. Y A 
XY =3 cm.  BC- 75 cm. 3 
s then AB + ZY = +s cm. T 
(a) 4.5 (b) 9.5 (с) 5 (d) 9 
( 7 ) General solution of equation tan (3 Ө + 10) = cot (2 6 + 15) is --------------- 
(a) Ө = 13° + 90° n (b) Ө = 13° + 72° п 
(с) Ө = 13° + 36° n (d) Ө = 13° – 90° п 
(8 ) In the opposite figure : 
AB// CD // EF » AC - (X - 3) cm. 
СЕ = (Y + 2) em. 3 BD = (X + 3) ст. 
"РЕ = (2Ү+5) BD = РЕ 
o then X 4 Y 2 L 
(a) 3 (b) 8 (c) 5 (d) 11 
( 9 ) If the two roots of the equations : X?-6X+L=0are two equal real numbers 
ytliem льнай 
(a) 9 (b) 8 9-9 (d) -8 
(10) In the opposite figure : mds rd 
If the two triangles are similar >м 8 2 
> then the similarity factor = - L T Y пау 
wå ъз op @ 2 
(11) O RA TIL s then Ө =з 
(a) 30° (b) 150° (c) 210° (d) 120° 
(12) (2 + i) (2-1) = 
(a) 4 (b) 3 (c) 5 (4) 21 


(13) The degree measure for the central angle in a circle » where its radius 6 cm. » opposite to 


an arc its length of 3 Л cm. » equals --------------- 
(a) 30° (b) 60° 


(c) 120° (d) 90° 
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(14) In the opposite figure : 


AD bisects exterior angle for A ABC at vertex A 
»AC = бст. »BD=12cm.,;AB=9cm. 


s then BC = ----.--------- ст. 

(a)4 (b)8 (c)6 (d)3 
(15) If f [-2 +4] —— R where f (x) 22 - X > then sign of f (X) is negative in the 

interval ·....-......... 

(a) 2 54] (]2 5 4[ (c)[-2 52] (9 [-2 52 
(16) Circle M › its radius r » if Py, (B) = 4 r » then point B. lies -+++ 

(a) inside circle. (b) outside circle. 

(c) on circle. (d) on center circle. 
(17) In the opposite figure : 

AFMR А дылары. Р 

(a) NKM (b) FNK / 

(c) MNK (d) FKN F 4em.M Sm М 


(18) The opposite figure represents the curve 


У 
у=а х2 + Х+с which of 
the following is correct ? ^ 
(3a»05c»0 (b)a»05sc«0 
()a«05c»0 (9)а<0 ,с<0 ^ 


(19) In the opposite figure : 
If AE =3 cm. ; DE = 13cm. » AB = 4cm. 
s then ВС = .--............ ст. 
(а) 12 (6) 8 on 
(c) 16 (d) 14 
(20) In the opposite figure : 


m (AC) = 165° » m (/ CEA) = 120° 

s then m (BD) = G2 
(a) 100° (b) 142°36 

(c) 60° (9) 75° A 


(21) Angle with measure (— 850°) lies in -+ quadrant. 
(a) first (b) second (c) third (d) fourth 


[e] 
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(22) In the opposite figure : 


(a) 6 (b) 5 
(с) 4 (93 


(23) In the opposite figure : 
IfAD=4cm. ; CD = 9 cm. 


s then BD = 
(a) 4 (b) 5 
(c)6 id) 9 


(24) If 15 tan A=- 8 590° <А < 180° , then the value of : 
5 sec (2 T — A) + 4 cot (2 T- A) = vr 


D (b 381 (o4 (a) 
(25) Range of function f where f (0) =3 sin 2 Ө is ------------ 
(a) [-3 93 tb) [-3 3] (с) +353] (d) ]-3 23 
(26) Two similar rectangles » the first has length three times its wideth » if the second has 
length of 12 cm. » then its width = «+--+ cm. 
(a) 36 (b)4 (c) 3 (dig 


(27) If Land M are the two roots of the equation X? + 2 X+ 5 =0 » then the quadratic 
equation whose roots are L + 2 M + 2 is ss 


(а)2Х?+2Х+5=0 (0D2x?«2x-520 
(с) Х2-2Х+5=0 (d) x?-2x-5=0 


ЕШШ Essay questions | 


Answer the following questions : 


[1] Find іп R the solution set of following inequality : X^ - 2 X—8» 0 


[2 | In the opposite figure : A 
If AD median of A ABC 
» DX bisect / ADB 
» DY bisect Z ADC 
Prove that : XY // BC 


Answers of accumulative 


quizzes on Algebra 


_ Accumulative quiz E 
Owe (2)a (3)c 


(4)d (8)b (6)d 


а 

lal {1 +7311 Е 
T ҮЕ НЛ 

(2)a (3d 

(54 (6)d 


Ibi kE |1 ЕП 


Accumulative quiz (EJ 


(pb 
(5)а 


1 ISEL (2)b (3)b 


(Aya (syd бус 


[b] 39 -26i 


_ Accumulative quiz E 


(2)а (Da 
(5)а (6)d 


Answers of accumulative 


quizzes on Trigonometry 


- Accumulatve quiz E 


(0d (Qe Bid 
(aya (5) (6)b 


(2) Third 


(2) (3)b 
(5)с (6)c 
5л 
ы 
‘Accumulative quiz [J 
(bb (2)а (3)d 
(4)b (5)c (6)h. 


| Accumulative quiz — I 


(2)ь (з)а 
(5)а (6)d 


=45°+120°п or 0-75* + 360% n n Z 
8-45" or 75° 


Accumulative quiz — EJ 


+30 none Z 
Joe зә] a1] 


Dan 


Accumulative quiz [GJ 


Answers of accumulative 


quizzes on Geometry 


Accumulative quiz 


(2)е (3)a 
(5)4 (6)d 
(206.4 


Accumulative quiz E 


Accumulative quiz [J 


(ad (2)е (3)b 
сс (5)а (6)c 
[2 (2)21 em. 
. Accumulative quiz 
сс (ус (Se 
(4)d (5)b (6)b 


Ө Prove by yourself 53.6 em. 


| Answers of October tests 


Answers of Test | 1 | 


(ї)ь (2)€ (3)d (4)b (5)а (6)a 
(7)а (8)d (9)a (10)с (Dd (12b 
(a), @+до- 
=4,y= 
xeyi х=}, у 


r+ (4n— 


Answers of Test | 2 | 


(1d (2)b (3)d (4)e (5)с (6)c 
(7)d (8)b (Ye (шь (ша (12a 
(1yx ATARI aet. ды T 
(2) Smallest angle of positive measure 


(3) In AA BDE + BAC: 


35° + 360° = 225° 


angle of negative measure = ~ 135° — 360° 
--495* 


ШЇ] (ya (3)c 
x Accumulative quiz H 4 360* n -90* 
(а (5) (бус [1] 60° +360° n (put п = 1) 
[2] MB 1405 (3)a =— 60" + 360° x 1 = 300° 
Prove by yourself, (4)c (5)b (6)d г. The angle he 4" quadrant, 
Accumulative quiz Ө Prove by уоште. JL DE Sem (QED. 1) 
Accumul tin e quiz [9] We deduce that from simi ly m (Z BDE) 
=m(2 BAC) 
(2)d (3)b 2. ACDE isa cyclic quadrilateral, — (Q.E.D,2) 
(2)a Ga 
(8)c 
———— (5)b (6)c * 
by yourself. гоа REET DBE, ) "vi 
We deduce that : m (Z ABD) = m (Z ABC) етого аак? 
Accumulative quiz {J ^. BA bisects 4 DBC QED. | varea of 2" triangle = 4 x 
(4) 9 Х+4х= 130 3Х=1 
сүт 
117 em s X=10 
(2)c (3)b © area of 1" triangle — 90 cm? 
(4)d (syd (6)d s. and area of 2" triangle = 40 c (The req) 
+» LA s Caretwo inscribed angles subtended BD 
[2] Prove by yourself. 
m(Z A)em(Z C) 
| 'Aceümülaliva 5 | E isa common angle 
ДАРЕ ~ A CBE (First req.) 
1] 2, РЕ „ДЕ „DE _10 
BE CE j "d E 
(10е (2)ь (3)b < 7 (DE) + (DE) = 60. di: 
(ec (5)c (6)b DE) +7 (DE)-60=0 
^ (DE + 12) (DE-5)=0 2 DE-5cm. 
Я’ by yourself. SEEEN Д i 
2 CES 12. (Second req.) 
3 4 


a) 
(7) 


a) 


ЫЕ 


|| Answers of November tests 


Answers of Test | 1 | 


(2)с (3)b (6)c 
b (8)d (9)c (буа (Ha (12a 


(4)b (5)b 


The discriminant =b? —4 ac = (- 1 -4 (7) 5) 
=121-140=-19 
2. The two roots of the equation are non-real 
complex numbers 


two transversals 
m 

ч о) 
Multiply (1) by (2) 
2 


ТАБЕ BE sBE=6em. ©, 


эе DES $ CE s EC- cm. 

A DE=3em. 

vU AEXBE=25*6=15 
sDEXEC=3%5=15 

2. AE x BE =DE* EC 


7^. The points A +В +C » D lie on the same circle. 
(QED) 


Answers of Test 


(i)b (2)e (3)a (4)b (5)d (6)c 
(I)a (8)а (9)d (10)с (шь (2c 
L+M=3sLM=-} 
»let the two roots of the required equation be : D +E 
D=ŅE=M 


2. The required equation is x + LÈ x+ 1 =0 
ie.2X°+13X+2=0 


2) o=% exces Xx» 0 
eyed 
x 
= 
х=09= d 


cox Ө -csc Ø tan B= A - 


2. ABCD is a trapezium, 
(4) In A ACD ABCA: 


2 (AC) 2 CD X CB 
‚ AC LCD 
“BC AC 


> £ C is a common angle 


2. A ACD ~A ВСА 


Answers of school book examinations 


on Algebra & Trigonometry 


(De (3)b 


(ec 


Q)2s[ 
(з) 300° 


(De 


(2) third 
(4)х2-8х+10=0 


in^» 4 AE]o AL 


m (4 A) =48° 33 23 


a f is positive м ХЄ |з ›5[ 
+ F09 =O. XE{3 +5} 


Ia] : X?+3X-450 Let f Q0 e X 43x-4 
Put x?+3x-4=0 s (X44) (X—1)=0 
Ax=-4orxX=l 


2 fis negative at ХЄ]-4 
500) =O" x€[-451) 
= The SS.=[-4 91] 

[b] The expression = cos B — sin В 


(0-1 (29 
(3) 18° СЛЕ) 
Inr (2)а Gje (4d 


[a] ~ One root of the equation 
inverse of the other root 


Sk 444k nk -dked=0 
(к- 27 =0 к=? 


icative 


v. sin Ө = sin (30° + 2 x 360°) сох (360° — 60°) 
= sin 60° cot (180° — 60° 
= sin 30° cos 60° + sin 60* cot 60° 


(1)12=4b 
+3а=-27 


(2)х?+х-20 
Let /(ю=х?+х-2 


put: X*4X-2=0 
ж (842) (X-1)=0 
^Xs-20Xcl 


2 © 

rM. A, NET 

Tex eo ees 
© (9 


^ fis negative X€ ]-2 ,1[ 
5700 =0шхЄ({-2,1} 


la] 210 =F (1 +n) 
ow +n—420=0 


240 =п+1 


=^ (a +21) (8-20) =0 


~. т =—21 (refused) or n= 20 


2. The number of consecutive integers = 20 


[b] The expression 


= sin X-tan X- 2 cos X 


siekio 
$13 0753 


10 
3 


Answers of school book 
examinations on Geometry 


(2) First: AC +CD Second : (ВЮ)? Third : BD x AC 


[I (2)а (3)4 (4)d 


[а] © A ADE ~ A ABC 
7, m (4 ADE) = m (Z B) and they are 


corresponding angles 

2. DE BC (First req.) 
Ар. DEAE 44 „РЕ LL AE 
САВ ВС АС 76 Сз ABSIS 
A 6AB=4AE+6  2АЕ=6б 

s AB=3em. 

»0в= 554-10 em 

[b] In АА DEC »ABC 

Œ 4l i 
ce 8 2 we] 
„2-2-1 Em am 
CA^ 6 2 

‚ СЕ „ср А 

eR C is common. 


enc (2) = (The req.) 


la] In AA ADE »ACB : : m(Z АРЕ) = т (Z C) 
» 2 Ais common 


з ра ‚‚ АР „ DE. AB 

' A ADE ~ A ACB ^C CB AB 

Ж TEN * a 
^UE" cg AE ЛАВ = + = 10cm. 
n DB = 10-4=6cm. 

+ВС = 446 = 120m (The req.) 


Ib] CB()FE-[A] ~ ABx AC =AExAF 
23х5=АЕх75 = AB=15=2em. 
2 EF=75-2=5S5em (The req.) 


la] In A ABD: 
*: DE bisects 


of 


ZADB 


EA 

A FB= m =6cm, 

InABCD: 

20.9.3 DM. 6.3 

"Fe 6 2 MB 4 2 

, CE. DM . FM@D 
SM 4 FMAJCD. (QED) 


(2) ACB 
(3) NX x NY (4)6em. 
ас (2)b (3)b (4d 


~ AABC~AAED г. om(Z АОВ) e m (Z ACB) 


2. BCED is acyclic quadrilateral (First req.) 


‚АВ 2 AC 
AE AD 

P =3х5 
„АС = 25 


^ EC-6-25-35cm. 


Ib] In ABC: + 
‚АР 


From (1) »(2): 2 


= FM/BD 


EF /CB 


(QED.) 


Фе || Answers of Schools examinations 
AABC is right - angled at A Cis the midpoint of AD ~. AD-2AC 
BC =7.5 em. (Pythagoras) sv ABisatangenttoacircle | 
АБ ВС (AB) =DB x BC (АВ =АС хАР 2. (312) =acx2ac lex ex-220 
5 =В0х75  - Bp = 2022 227m. 2 18 =2(АС)? (АС =9 Multiple choice questions EET G Q 
paee s AC =3em, (DO ()0 (3)@ (4)@ (5)0 Asa T 
›Ар = АВхАС „4556 3 cm — (Themq) |Ib]InAABC: (6) (а) DAO (8)9 (9)) Q9 |^X--2 » х=! i» de 
BC 75 Dd) аз (356 (090 ANO |... 
вл. 0-3 ды a аба ал аё 9G Qoa) |^ 
РА ә, (21) (с) Q20) (3а) (24) (а) 025) Б) | 700) <Owhen XE]-2 si[ 
сн) Save CR (026) () Qn) 
DE i 2 é aw > 858.=]-2,1[ 
BC 227-3 < ——" 
ac 18 2 -8BD 2. 20вр= 
s ВА 2 AC „ВС ^ ABAC- AADC M 2 тА e е a 
AD^ DC AC DC=15-6=9em, x BD BA. 9 3$ 
Assaut ABAC оаа (The eq) {3 СЕ „Ср let x!-x- 12=0 AD Busch BAG, DC^CA^ $73 
Maora ADC 2^ 24 EAT DE X24 » Х=-3 2BD-30-3BD 
3 6CE- 108-9 CE 
ál 2 BD=6em. 
ЖЩ (aes Eas S AD=ABxAC- BD x DC =9x6-6%4 =30 
^ f 0) =0 when x E{-3 4) E Cairo 


and is negative when X € ]- 3 »4[ 
‚ X^ - 12» X which is 
x'-x-1220 + SS.=R-[-3 54] 


(2)0) (4)) (5)0) 
(Ne) (9) (d) (10) (a) 
а (ш) а) 026) (13) Ф) (14) (с) 5() 


уа i ad NN (064) ать (18) (0) (d9() 20 


) 
AFAD 2: 
In circle М: г AF » AD cuts it (21) (4) (22) (с) (23) (с) (24) 0) G5) 
2 АЕ .AF=AC .AD 0) | 200) ANC) 


Essay questions 


^ AB =6em, 


From the equation L+ M = 


Hla 


Multiple choice questions. 
(00 (DO BO (00€ ()0 | „17м ам -2tMe $-2« 
(6)@) (7)@) (8 оъ по & 
(ш) (а) (20) d30) (4) 5) |7tM-7*3 
(16) (с) (17) (с) S() (9G (20%) 
ойс) DA Оз BHO 09 
(26) (9) (27) (а) 


a 
oLM=> 


та 
4 


ө с n cass) (a 
2 (СВ = СЮ .СА : AA ABC + ACE are congruent. 
кезей ало Multiple choice questions TA xCBzCHAS 
In A ABC is right at B a) (2 (3) (4) ) (5)() IM 2 AADC: *: AE bisects 2 DAC 
(6)0) (7) (8)) (9) (а) (10) (с) (| . Ac. c АС_5 
2 (AB) = (25)? - (20) = 225 БЕВ 2+3 
MU аа, (шуа) Dw аз a4 (5 79 i $3 
каве ав) ane а пош e) pis 
(21)(b) (22) (е) (23) а) (24) (с) (5с) oe L+M=3 о) | > AE=YACxAD-CE* DE 
ов) (27) (а) + The equation which has two roots L э М. =10x6-5%3=375 
isx'-3x-8-0 
a - EI-Monoufia 
(луш) (2) (4)0) (5) | et fQ0=x?-4x-12 In A ABC : © CD bisects (4 BCA) 
(6)(a) (7) (а) (8)b) (9)4) (10) 6) | »PULFCO=0 + AD a AC. E ) (2)4) (HM (4)0) (HO 
7 b) 
(Ш) (Ы) 026) (13) 0) 5G) (90 |-.x'-ix-1220 АЕ 12.2 2) Mie PAN phe esed 
(16) (с) (17) (а) (18) (6) (9G) QU() |.xe6 o х= ME ut “үш doy зро, „ай Hoo 
oS Ss From (1) 9(2):y AD=AE > ED/CB (16) (с) (17) (a) (19) (а) (20) (a) 


(21) (Б) (22) (0) (23) (е) (24) (а) (25) (0) 
(26) (с) (27) (с) ^ f£ 09»0 when XE R-[-2 56] 
SS.=R-[-2 56] 


(21) (d) (22) (с) 
(26) (с) (27) (с) 


(24) (b) (25) (с) 


| Multiple choice questions 


a жый (уа) (2)(4 (3)(с) (4)(d (5) 
In AADC : *: DX bisects 2 CDA (6)4) (7)G) (Вс) (9)) (0) | From the equation: L+M=2 » LM=5 


$ в) (11) (b) аза аз) (040) йз) | (L43) (М +3) =(L 4M) +6=24+628 
2 (16) (Ф) (17) (b) (18) (4) (19) (с) (20) (а) 3(L+3)(M+3)=LM &3(L М) +9 
“Æg о 
" EB 3 CDA (22) (а) (23) (с) (24) (а) (25) (с) =5+3х2+9=20 
Ка ATE sat From (1) 52 ТАЕ АХ объ ena a 
«Ss. posa TVOR е7 "The required equation is: X^ -8 Хх +20 =0 
Los uo Le. EX ГВС 
8 6 Alexanderia 
In AABD ; AE bisects 2 DAB ps A = -— (D |. BA. XA m 
, DE AD Multiple choice questions "вс XC 
` EBT AB E © | maACD: + ХҮС 
E 3 (09) (06) (DO Da (5)® ey 
5187623 0o er (ву) (т) (89 DO 49» AD e 
InADBC: 60.26.2 (у aD) 2) (а) (36) (14) 8) буф 
св 9 3 Ls =AB »BC=CD 
a (16) (8) AD) (18) (с) (19) (с) (20) (d) ees AC _ AY 
Жош) «(2 we get? Gor np ADO) G20) оз 090 eo ius diego vegt: 7 
^. CE bisects 2 BCD Q6 Qno 2. CY bisect Z ACD 


п 12 


9 El-Gharbia ЕШШ Essay questions | 12 . El-Beheira ЫШ Essay questions 
a 2 Multiple choice questions " 
Multiple choice questions. Let f 07 X'-3x-4 a @ 5 » Put f 00=0 
3) (b) nxt -15= 
(1)6) (2)) (3900) (4) 6) (5)(d) |pu/(G0-0 Q0 OA (3)® (HW (5)@) |, х?+2х-15=0 у 
$)0 (9)09 09 |лх=4 ›х=-1 (6)0) (т)® (8) (99 00 |. х5) х3) =0 5 1 
(вс) (C (В )0) Axes s X=- ww aw азы бш азо |... ууз "T EE 
(004) аза) Ae) Q4() (S9) | vv a> 460) AN) aw GH) 2M | 
aow (074) (18) (0) (19) (8) (20) |: fos wheaxE [-154] aw @зъ G»€ eaw O90 | To wren xeR—[-5 03} 
QU (22) (а) (950) (24) 0) DA |.Ss-[-154| Qe (27) (a) siege m RELA EI 
Mino VIN 8 — - ЕШШ Essay auction ] —— €; 
Essay questions In AABD: o o — 
,, AD, DX E =i A 
Ө AB xu n aaide ats atA + AD bisects 4 BAC externally 
< the roots of the equation X^ — 6 Х+ 9 0. In ADCB : ; XY / BC. NIME о) AL+M+4=11 AL+M=7 CD. AC ХЕС. 7 -$-3 
sf ict at: DY AD Product of the two roots = (L +2) (M +2) = 3 DB AB Ср+4 
are equal and each is $ ,DY _ AD A d rab dm 
ш From (1) »(2) we get үс = AB S LM42(L#M)44=3 24CD=3CD+12 < CDz 12em 
^AL2MsI 
SOBER ripe ^. The equation whose roots L «M is » 
the required equation is X^ - 2 X 150 Multiple choice questions tse fh Multiple choice questions 
(Db) (DM Ho (H@ (HC rL— (Q0) (© (26). (09) (5) (0) 
(6) (туф (8)b) (90) (10) (о) [2] (ву (7ш) (8)0) (990) 10) (0) 
(шуа) 02) (8) 34) (4) аз® A ABC is right angled at B quer uni oom ш 198 
a с 
ay} AH) anc аза) соц (20) (0) RES E "n ad SU Md MC pen 
Gne) DO оз) 04) (8) (05б) cis se [ 
(2) | 26) (4) qna #7, аба qne 
Le 
rom п) 50:88 8 ШТ Essay questions | = 
^ FE//DC о apes «©. ud + = 
In AABC: > DEW АС 28-02 M C= Mem. SOMES у Eae E 
2i.l.54M.,3 , dytetol 
El--Dakahlia and ^: AD bisects 2 BAC 254.0 о 13 Behi Suet "L'M^ uM 753 ' LMMS 
——— ehi Su: 
From (1) »(2) we get : ВЕ ВА — 2 The required equation: X°- $ x« $ =0 
le choice questions 22 — - " 
Мир! q a Multiple choice questions 25x'-3x«1-0 
а = 3 
оа AN 007 (EM TRI From the equation. оем 262-5 (зу) (2%) (30) (4) (5) (а) 
(ба) (7) 6) (8) а) (99) (бб) А (єго). стубу. (8)6) £9)0) Qm XBusecs ВАС 
aya азе (03) аъ аш SOR Р А ane) аз AG) (4() (5(0 CS. resi 
(16) (с) ат ас) ANA QU) | «I^ «M'- (L4 MP -2LM -5'-2x9-7 абаа) (Q7) ABA (19) (с) (20) (с) € 9 
(2л) (а) Q02() 03) Ы) 024) (ә QS) |M = аму =9 81 ола) Оза} Ab (йу 29d) | = AD=YABXAC-BDxDC=Y9 x 15-610 
(26) (c) Qna 2 The required equation is : X^ —7 X 8120. Q6) Qni) =5үз ет. 
13 14 


а) 
(6) (b) 
(11) (b) 
(16) (b) 
QU (c) 
(26) (b) 


Multiple choice questions 


(3)() 
(8) (d) 
(13) (d) 
(18) (c) 
Q3) (c) 


(2) (а) 
[£41] 
(12) (e) 
(17) (9) 
(22) (а) 
(27) (с) 


LefQo-x'«2x-8 
Ри (0) =0 
(X44) (Х-2) = 


(40) (а) 
(9) (а) 
(14) (a) 
(19) (b) 
(24) (d) 


(© 
(10) (b) 
(15) (a) 
(20) (4) 
(25) (b) 


1 X=-4 o» x22 


лахо 
^ f O)>0 when XER—[-4 52] 
4s SS.-R-[-452] 


In ДАВС 
^ BD=DC q 


DX bisects BDA 


In AADB: 
^ AX DA @ 


22 DY bisects / CDA 


Oe = DA 6) 


In AABC: 
From (D + (2) ›(3): 2. Se = SE 


^ XY WBC 


15 


thematics 


By a group of supervisors 


IRST TERM 


12) 
m 
o 


F 
N 
O 
N 
D 


Algebra 


igonometry 


and Tri 


Answers 
of Unit One 


n5X*2-22X7-8 


22X'-5x-10-0 
Multiple choice questions "n 
(2) (3) (aya ла=2 > b=-5 . с=-10 
E 
‚у 5#Й25-4х2х-10 _ 5+ {105 
вс (a (8)b MENT нъ 
aos apa аза > $S.= {385-13} 
ага asja (16) с 
a 
da =1sb=-2se=-4 
ЕТЕШ Essay questions | „xa 2219524 2а 20 22215 
axe Нака отно 
o =1275 
(1) vasl + b=-6 scel 485.2 [-12532] 
axe tE „ва: yp yp | efeomxh7 1x7 
2х4 А x[-2[-1]o[1[2[3]4) 
4 SS.= {58 502} FREE AEEA 
(2) vasl sb=3 эс=5 1 
„х= т3®9-аз1хз _ 
v9 2х1 
255.=0 


(3) va=2 5 b=3 s ¢=-4 


^ SS.= {09 5-24} 


(4) a23 » b=0 +с=-65 


a $8.2 {47 5-47] From the graph : 
(5) Multiplying by (X oe xt-3x-5=0 SS.- [-12 +32} approximately 
asl sb=-3 562-5 


з+{з-їхїх-5 | 3219 
2 


Tet 
SS. {42-12} 


1 s b=3 +с=2 


-3a[s-ax-ix2 _-3е{т 


25-1 


axe 


Let f (X)=-X7+3X+2 


ExIa[o[t]Ix[&[4] 
IFREGJESESESERE 


7: The X-coordinate of the curve vertex point 
oe ts 


3-11 
2215 


From the graph : 
— 0,6 3.6} approximately 


55.-0 
Let f 00=х2+3 
x |-3]-2 3 
у [12[7 12 


Let f (X)=-2x7-4x41 


> Algebra , relations and functions 


2. The vertex point is (- 1 +3) 


(x [-3]-2[Jo [1] 
EREIERERE! 
Draw the curve and from the graph : 


(1) + 78-50 +n) 
E +$-78=0 (multiplying by 2) 
sem n-156=0 2. (n~12)(n+13)=0 


12 or n2- 13 (refused) 
+ no. of integers = 12 integers. 
a)» mesas 


(multiplying by 2) 


2. (n= 18) (n+ 19) =0 
19 (refused) 
18 integers. 


(multiplying by 2) 


22 or n=-23 (refused) 
of integers = 22 integers. 


(ey 
(multiplying by 2) 


5 (n=30) (n +31) =0, 
(refused) 


(l)e (2)4 (3)а (4)b (SD 
(бус (7)b  (8)b (S)c (a 
üb — ü25 — (3b (4a (зс 


- 
:] 
э 
(16) d anc asc (9c Qoa 
Qna  Qnb бза4 Me Ba 
26) ana Q$b Q9c (30) с 
ус (за — (83b. Be — G5c 
бз (3т)с (38)а (395 (deb 
ana 


| Second | Essay questions 
o 


(1)6+i-12?=18+i 
(2) 4-201 4257 
(3)9- 2i s 4P «342i 8-101 
2 ay 2 
(4) [а +07] =[1+2i+2] eir eai 
2 2 
[u] [а] 
#-а-зї+ўў 


= (21) = (-2i) 


21-201 


=(1+21+ 


40-40 =x 
s 
(6) [a-i] s0 -2i c2 
2-34 i 
hited) с1а 
2-1(243i-4122-3i 


(ө) 212212: 


3-3 2i 


(2)73Xx «1220 


аит e ы 
(2) 26 3221, 288921 7805216641 
3-21 342i 9-4? 

[DE i$ (1) QX-3)&Gys Dis 74101 
д2х-3=7 22х=10 
2х5 у 3y+1=10 
23у=9 ny=3 

(2)7-Qx-y*ix-2ypiz5«4i 
2X-y55 (1) +X-2y=1 о 
Multiply (1) by -4x+2y=-10 (9 
(o Epei adding (2) and (3): + -3 X=- 9 
| 2х=3 syl 
| (3) 5 3X+Xi-2y+yi=5 


s8x-2y y) 


43X-2y25 (0) + Х+у=0 Q 
Multiply (2) by 2: «. 
adding (1) and (3): л 


(4) x'-ye(xyi- 
wX+y=4 s х?-у?=0 
A (X+y)(X-y)=0 
4 X-y=0 


» Algebra , relations and functions 


Higher skills 
(Ic (2)а (3)à 
(бс (7)с (8) 
Instructions to solve : 
(1) Lisa root of the equation : X" 1 20 
ла2+1=0 ar- 
M 


44 
(a 


(8)d 
aod 


i1) == 


Similarly M5 =- 1 


2S PP EC +E) 


Qo «iy - [a «iym s oim 
P= [a - y]! a c it 


221 


МХ=5 +у=1 о 102020 01 
„@+д@-ә MORTE. E 
rusenie esty" gy (yu 


f s answer's the correct one because Karim 
expanded the expression (2+ 3 i)" 


(4) si) 


e Ta 
1+ 


2. Conjugate of the number (2 + i) ' is 231 


(8)X «ae x-ai «ix- 2) (x24) 


(6+ HP 1 


іва" 


(sum of each 4 consecutive terms = zero) 
2. The total sum = zero 


(таа FAH ж I 


(°° ** where k is an integer 
+4k am-n=4k 


2 m-n isa multiple of 4 


№ UNIT 
— 


(9) 2«b«0 
sb are negative real numbers. 


a fa bis a real number. 


(10) ^: There is no order in the set of non real 
complex number. 
The correct answer is (d) 


ї1=(Х+30(у- 0-9 


=Ху-хі+зуі-3#-9 
#ху-хї+зуї-6 


=(Xy-6)+(-X=3 yi 


^Xy-620 2ху=6 

+-Х+3у=7 2Х=3у-7 
Gy-ne6 s3y-Tys6 

43y-7y-620 (у= 3) (3у+2)=0 

лу=% am 

ory=-2 x=-9 


TELS S 
s$e$-i-d 
edie 

sobs disati 


ШЙ Muttipte choice questions 


(i)a (3с 43)à (4с (SD 
(бус — (7)b  (8)b (9)d (10b 
(йе пуа пзе Gd аза 
аба ить (899 (09а (204 


ора ора (озь Qd 25b 
(26) а ene (28)a (29)а (30d 
GDb Gc Bb (с (35d 
Gec ano 


| Second |f Essay questions 
о 


(1) Discriminant = (-27 -4 « | x 5=- 16 <0 
The two roots are complex and not real number. 
(2) Discriminant = (- 10) —4 x 1x25=0 
2. The two roots ure real and equal. 
(3) Discriminant = (5)°— 4 (- 1) (- 30) - - 95 <0 
. The two roots are complex and not real numbers. 
у Х-11-Х°*+6х=0 
nx'-1xeM-0 
2. The discriminant = (- 7) - 4x 1x11 =5>0 
27 The two roots are real and different. 


(4) 


(5) 


4 multiplying by (X — 1) 


znX'-x-224x-4 5х+2=0 
г. The discriminant = (— 5)*—4 ® 1x 22 1720 


2. The two roots are real and different. 
(6) 


.X-xex!ex „у 
eene 


ax!e3xi-3 
^. The discriminant = (0) -4 x 1«-3 
2. The two roots are real and different. 
ү (X= 1) 7) =2(X=3) (X-4) 
AX -BX4+7=2 1ax+24 
X?-6X+17=0 

The discriminant = (- 6/4 x 1x 172-32 <0 
2. The two roots arc complex and not real. 


The discriminant = (- 3} 42x 27 7«0 
= The two roots are complex and not real, 


ERES 
3 4 
Peg 


(1) + The two roots are equal 


(2) © The two roots are equal 
Discriminant = zero 

2 (2k43 -4x1 xk =0 

Ak +12k+9-4=0 

k=-3 

‘The two roots are equal 

The discriminant = 0 

[г«-1)]-4х1хак+1)=0 

Ak -8k+4-8k-4=0 

4 -16k=0 

4k(k-4)=0 zke0 or ked 

ү The two roots are equal and each of them 

_-2k+22 o 


(3) = 


+ At k =0 s then the two roots are equal and 
each of them = 1 


‘Atk-=4 + then the two roots are equal and each 
of them e -3 

‘The equation is : X7-(2k+6)X+(7k+9)=0 
^ The two roots are equal 

^. The discriminant =0 

n (2k46) -4x1 x(7k+9)=0 

4k +24k+36-28k-36=0 

AE AK хакк-1 
Ak=0 ork 
+ The two roots are equal and each of them 


„oorti 
= eT ke 


s Atk=0 


s then the two roots are equal and each of them. 3 
ы] 


s then the two roots are equal and each of them =4 


» Algebra , relations and functions. 


The discriminant = (-2 m) -4 x (m- xm 
=4m -4m +4m=4m 


52 the equation has no real roots 
л4т<0 ame} ,0] 


(1) ~ The coefficients are rational numbers 
the discriminant (-3 -4x2x-2 


am<0 


=25 (a perfect square) 
2. The two roots are rational, 

* The algebraic check : 
yaxtax-200 „х«3®Ї# 


4. The two roots are 2 or (rational) 
(2) 52 One of the coefficients isn't а rational number 
2 
+. The discriminant = (15) -4x1 x-5 


=25 (a perfect square) 
= The two roots are real and not rational number 


* The algebraic check = 
-x745x-S=0 
sy NiNa 3-15 о 28-05, 


2 2 2 
2. The two roots are: 20105. от E 
Le. They are real and not rational numbers 
(3)--2х+6+х2-х=9 
х?+х-3=0 


The coefficients are rational. 
= The discriminant = (1) —4 x 1 х—3=13 
(not a perfect square) 
2. The two roots are real and not rational numbers. 
* The algebraic check : 

А 127 


x?4x-3=0 


‘The two roots are 


ie. They are real and not rational. 


7^ The coefficients are rational numbers 


-2LM+M'+4LM 


*+2LM+M?=(L 4M) (a perfect square) 
4 The two roots are rational. 


DX ekx*k-120 
7» The coefficients are rational 
2. The discriminant = КЁ —4 x 1 x (k— 1) 
Y-akede (k- 2? 
(a perfect square) 


2. The two roots are rational 


~4x(a+2)<(a-1) 
=4a'+12a+9-4 (a +a-2) 

=484 12049-42 -4a +8 E884 17 

‘+ The two roots are real, 
"TE 

coed 


e 
(x-a) (x-b)=5 
1х2 -(а+)Х+аь-5 
The discriminant = (a + b)? —4 «1 (ab - 5) 
Ü*2abeb'-4abe20 
-2ab«b'e20 

= (4-6) +20 
is a positive quantity for all the real values of a +b 
^. The two roots are real and different. 


@ 


The discriminant = 


)F—4 x (a-1) x1 
-2 

vas? >. (а- 2)» 0 for every value of a 
^. The two roots are real and different. 


Hig 


skills 


Ome 


Instructions to solve GD 


(a) 


(2)е [Er] (aa 


2 
215) -40 0) 


20-4=16 


‘The discriminant = 


09] 


‘The roots are real 
э 7 the coefficient of "X" is irrational number, 
^. The roots are real but irrational 


2) (b - 4ac)is not positive 
~ Either (b^ — 4 a c) is negative and so the roots 
of the equation are complex and conjugate or 
(b -4ac)- zero 

2. The roots are real and equal 

s7abc€R 

The roots are complex and conjugate. 


(3)*x -4x-520 
sdiscriminant :(-4) -4 x 1-523620 
+ The two roots are real and different. 
e[x^esx-120 
sdiscriminan : 5-43 x-1=5+4Y3>0 
=- The two roots are real and different, 
+х?-з3{1х+4=0 
+ discriminant : CR) -4xix4z220 
+ The two roots are real and different 
+зх?-{тх+5=0 
discriminant :7 4x 3« $2 53 <0 
2 the coefficients are real number э 
discriminant is negative. 
+ The two roots are non real conjugate 


complex numbers, 
(4) *: The two roots are conjugate complex 
numbers. 
^ Discriminant «0 
C) -4xlxasü 
z-4as-8 E 
лає[>,=[ 


‘The discriminant = (2 а) — 4% 1 « (à! - b^ e?) 
=4a -48 44b 44o? 
-4(b +0 

(for every real value of b эс) 


3a°<0 
2. The two roots aren't real. 


for every a B? 


БЕЙ минїрїе choice questions 


(190 (е (34 (4c (SDE 
(6)b (7) (8)b (9)d (0d 
apd ада азс (а (92 
(6b ата (8с Ab ббс 
Qe орь Be (дс Ba 
ббс (27а Q8»  Q9a (Gb 
Gnd (эь (зс Bb (зс 
Bb (3а  GSc (39)с (We 
ара — «b 
EZI Essay questions 
п 3х?-23х+30=0 

The sum of the two roots = 2È 

> their product = 10 
(2)74X 425 X46=3X7- 10X48 

SX e35x-220 

7; The sum of the two roots =~ 35 

э their product - — 2 
(3) Multiplying both sides by L.C.M. of 
denominators which is 2 X 

nx'a2e3x 2X? -3X42=0 


The sum of the two roots = 3 
э their product = 2 


(4) а х2+ 01-а) х+а-1=0 


» Algebra , relations and functions 
‘The product of the two roots = = 
E 8 


3 3 
2 3X7410X-8=0 +. (3X-2)(X44)=0 


X= Porx=-4 
+ The sum of the two roots ==} 
3 


д2х2+3х-5=0 
sQxeSx-)-0 


ы of the two roots - Seien of х _ 
ctr hae coefficient of x? 
3 1+ the other root = 2 
^, The other root = 3 


г The product of the two roots 
= he absolute term |. 
coefficient of X? 
2-1х3=а ла=-3 
(2) :: The sum of the wo roots ==Soetficient of X „ 2 


coefficient of X? 
2. (1 +i) + the other root = 2 


+. The other root = 
2. The product of the two roots 
= the absolute term _ 
coefficient of X? 
EESTI 
sete 


2а=2 


.2%5=b sn b=10 
E a the sbsotuns teni 
(2) ~ The product of the two roots = pep ma 


(з) 


7 coefficient of X? 
3-b 


z-le =$ 
(4) 

2401) а 

^: The product of the two roots 


= Be absolute term _ y 
coefficient of x? 


aix (Ni) =b 
g 
(1) + One of the two roots is the additive inverse of 
the other. 
E 


2bz3 


Akel 
(2) 72 One of the two roots is the multiplicative 
inverse of the other. 

лак 4 
A-2520 
(3)72X7-5x«k -220 
One of the two roots is the multiplicative 
inverse of the other. 
24-222 
ü 
Let one of the two roots = L 
+The other root 2L 4 1 
ALL )-21 
^AQL*7(L.-3)20 
wLtQLet 
95 or a=10 


4k+4=0 
=2 


Кее? 


(1) 2 The sum of the two roots 


Xi Ke 


к-20 


+: The product of the two roots =- 
kes 


Ak-4-1 
++ The sum of the two roots = 0 
23-к=0 sk-3 


72 One of the two roots is the multiplicative 
inverse of the other 
-k-4 


Let the two roots be L +2 L 


2. The sum of the two roots 
k-i 


[7] 
from (1) «(2)- 
; Étik-3 S (ary 
Ww * 6 
$ E -2kel 
s e 2k-3e (Ez) 


29 IBk-272X - 21 
28K +20k-28=0 22K. 5k-720 
2 (2k+7)(k-1)=0 35 or k 


Let the two roots be L «4 L 
+ The sum of the two roots = а = 5L. 


=ta ay 


эе product of the two roots=2a-4=4L? (2) 


from (1) (2): 
М 2 
2a-4=4(La) 22а-4= а 
10 or a=24 


2242-252+50=0 
+ (8—10) (2а-5) =0 


77 The sum of the two roots = 
3 


3a-6 


+2 The product of the two roots 


bes EI 


» Algebra , relations and functions 


Let the two roots be L » L? 
+» The sum of the two roots =L +L” =6 


L'«L-6-0 


Let the two roots be L » 1-1. 
The sum of the two roots = - 
=4 


@ 


Let the two roots be L s+ d 

+. The product of the two roots = L (++ 1) 
"TH nes 
>1+L=$ ated 

ч The sum of the two roots Le ү-+1 = 
б at 

agta 


ыа 


ла=7 
[5] 
Let the two roots be L 512-2 
+ The sum of the two roots 
L?+L-12=0 
4 orL=3 
‘+ The product of the two roots =L° -2 L=c 


?+L-2=10 
A (L+4)(L-3)= 


0 


1. (the negative solution is refused) 

2 The sum of the two roots = 5 L= È 
b S 1 

= 5 by substitution by L=} 


(1) Let the two roots be L +2 L 
2. The sum of the two roots = 


s the product of the two roots = 
from (1) +(2): 


-+ That is the satisfying condition. 
(2) Let the two roots be L «L3 
^. The sum of the two roots = 


е а 
+ the product of the two roots 


From (1) +02): 


дасе -9a 


56 or с=21 
Let the two roots be 2 L3 L 
+. The sum of the two roots = 


EU = 612 
77 The product of the two roots = 2 =617 
From (1) » (2): 


a) 
0) 


Let the two roots be 2L 3L. 


+2 The product of the two roots = 612 E 


That is the satisfying condition. 


The sum of the two roots of the first equation = a+ 4 
+ the product of the two roots of the Second 


=i 
equation = > 


(3)a 


(Dc 


Instructions to solve 


(1) 77 The coefficients are real numbers and one of 
the rwo roots is 2 i » then the other root is—2i 
+ sum of the two roots = 2i - 2i = zero 
+ product of the two roots 22i x (-21) 
=-4х-1=4 
and the discriminant <0 
(2) © b scare real numbers. 


^. If one of the roots is (3 + i) » then the other 
тоо! (3 — i) and that is sufficient to find b and с 


(3) From the graph » the roots of the equation are 5 


(4 
Le 
а 


хихи 


X,«0«x, 


[2] 

2: Discriminant = (2 а — 1) 12 (a-4) 
=442-4а+1-12а+48 
=4а7-16а+49 
246 -4244)433 
=4(a-27 +33>0 

whatever the value of a 

++ This equation has two different roots and these roots 

have different signs if the product of the roots <0 


First 
(i)a (2)е (3)b (4)b (5)а 
(6)а (Dd (84 (9) (бс 


арс аде  ü35 аа AS) 
аба ать — (8d (9c (20) 
Qn» бэс Be Qb  Qsc 
264 Ma Ba e 
o 
(1) The sum of the two roots =2 

з their product = – 8 

2. The equation is: Х2-2Х-8=0 
(2) The sum of the two roots = 14 

s their product = 49 

^. The equation is : X^ — 14 X 49-0. 
3): The sum of the two roots — 7 

s their product = 0 

The equation is: X^ 4 7 X 0 
(4) The sum of the two roots = 43 

their product = 1 

^ The equation is x - 13 x+1=0 
ie6X^-13X«620 
(5) ^: The sum of the two roots = 

э their product 

The equation is : x? — xz =0 


ie, 25 Х2+40Х-33=0 
(6) <> The sum of the two roots = 33. 

+ their product =- 30 

^. The equation is : X^ 31/3 x-30=0 
(7) -: The sum of the two roots = 14 

+ their product = 29 

= The equation is: X^- 14 X+29=0 
(8) + The sum of the two roots = 0 

s their product = 25 

г. The equation is : X^ 4 252 0. 


(9) ~ The sum of the two roots =2 
‘their product = 10 
2. The equation is: X -2 X 4 10-0 


> Algebra , relations and functions 


(10) =+ The sum of the two roots = 6 
their product = 17 
7, The equation is : X? -6 X+17= 


3-3i+3i-3 
=a eo 


+ their product = 2. 


[EXT 
2. Те equation is : X° +9=0 
(12) -: The sum of the two roots 
=2421-2-4 
1+ 2 
, -2+2 
+ their product = = 


Quei 
36i 


у. The equation is: X? 4 420 


2+6i-6i+2 
a+ H 


(13) s: The sum of the two roots 
QG-Brb, 


b 
satb+a-b=2a 


+ their product = (a + b) (a—b)=a°—b* 
1 


‘The equation і -b=0 
L+M=7] »[LM=5 
(1)U7M+M?L=LM(L+M) 

-5x7235 

1e 1 
(гет 5 
(3) (L-2) (M-2)=LM-2(L4+M)+4 

=5-14+ 5 
1 1 1 
са (5) (м) омео 


=5+2+1=71 


[5] 

L+M=4] | LM=2 
(1) «M - (LH Mj -2LM 
l-2x2-12 

(2) (L-Mj -(L- My -4LM 
-4-4x2-8 

+ L-M=272 > where L>M 


(3) « M = (LM) [0+ MP -3LM] 


-4(16-6)240 
(4) © Lisa root for the equation : X^—4 X « 2-0 
s D -4Le2-0 2-4L+7=5 
(5) + Матоо! for the equation : X —4 X+2=0 
2 M?-4M42=0 M-8M+4=0 
22M -8M«IS-1 


“L+M=3:LM=-5 

+ let D ›Е be the two roots of the required equation 

nDsL-4sESM-4 

2. D+E=L-4+M-4=(L+M)-8 

-8=-5 

SDEz(L-4)(M-4)-LM-4 (M +L) +16 
=-5-4(3)+16=-1 

2. The required equation is : X^ 4 5 X 


vL+M=$+LM 


т 
and let D +E be the two roots of the required equation 
2. Del-L+E=1-M 

= D+B=1-L+1-M=2-(L+M) 
=2-3=-1 
2-3=—2 


*DE-(1-L)(1- M] 


(L+M)+LM 


-5 


5 


2 
^ ‘The required equation is: X^ $ X-5=0 


ie2x'«x-1020 
+ L+M=3sLM=-4 
let D 3 E be the two roots of the required equation. 


deax'e3x-1-0 


vL+M=$ ме} 
zlet D +E be the two roots of the required equation. 
= D=2L?sE=2M 

2 D+E=20°+2M'= 


sDE=2L?x2M* 

= Ps4} = 

му in 
^. The required equation is; X^ - 21 x+ 1-0 
ieixi-nxe120 


let the two roots of the given equation be : L + M 
and the two roots of the required equation be : D «E. 
sD=L+l,E=M+1 


=р-1 a 
577 Lis one of the roots of the equation : 
х?-7х-9=0 s 1-7L-920 
+ from (D: ^ (D- 1-7 (D-1)-9=0 


sD'-2D&1-7D47-920 
D'-9p-i-0 

^ Dis a root of the equation : 

X^ -9 X- 1 = 0 which is the required equation. 


let the two roots of the given equation be ; L + M 
+ the two roots of the required equation Ье: D «E. 


D=4L+E=4M 2D a 


+ Lis one of the roots of the equation ; 
ах?-12х+7= S41 -2L42720 
«from (1): 4(2 DP - 12D) «7-0 


2160? -240+7=0 
^. Dis a root of the equatio 


216X7-24X+7=0 
Which is the required equation. 


20=12,8=м? 
3 D+E=U+M=(L+My-2LM 
=9+10=19 


SDE-(L M^ =. М} =(-5)=25 
7. The required equation is: X^ – 19 Х +25 =0 


sbeM-joLM--l 
+ let the two roots of the required equation Бе: D «E. 


+M’ _а„+м?-2ьм 
LM LM 


= The required equation is: x74 43 x 120 
je.2X°+13X+2=0 


+M=2sLM=-4 
«let D + E be the two roots of the required equation 


sDEstxt-1_-1 
L m my 16 


+. The required equation is: X°- 3 x dc =0 
fe. 16X7-12X+1=0 


зом МЕ 
s let the two roots of the required equation be : D +E. 


@ 


let the two roots of the given equation be : L «M 
ALeM--3.LM--5 
‘let the two roots of the required equation be : D «E. 


ЕЯ) 


ie 18X*-35xX+12=0 


o TS 


ybeMeln =É 


let the two roots of the required 


LM 


10 


equation be D +E 
„ре=21,+-!-›Е= a 
+ D=2L+351B=2M+4 


" sony. 1 
ADEES2LeyCe2Ma 
LeM 


LM 


=2(L+M)+ 


sDE=(2L+:5)(2M+4+)=aLMede s 
232 


J) .4-10=222 
=4(-75) +4-10=22 
++ The required equation is : x: 
ie.5X°-48 X-32=0 


[5] 


vL+M=3;LM=-5 
slet the two roots of the required equation be : D +E 
AD=L°M;E=M?°L 
“D+E=L7M+M'L=LM(L+M) 


LM =(~5)'=- 125 
x^ .5x-ps20 


4 The required equation 


G 


“L+M=3,LM=-1 
+ let the two roots of the required equation Ье: Р «E. 
^D-23L-2Ms 2L-3M 

*. D+E=5L-SM=5(L-M) 

L-Mf «(Le Mf -4L 
Ж-М =з (where L> M) 
^ D«Es5(L-M)- 513 


=9+4=13 


» Algebra , relations and functions 


3DE-GL-2M)L-3M) 
-6U-9LM-4LM«6M* 
=6(L°+M)-13LM 
=6[L+M?-2LM]-13LM 
=6(L+M}?-25LM 
=6x9+25=79 

= The required equation is : X^ — 513 x 79 2 0 


L+2+M+2=11 AL+M=7 
> (L+2)(M+2)=3 

2 LM+2(L+M)+4=3 

2 LM4+2x%74+4=3 LM=-15 


‘The required equation is : X^—7 X- 1820 


L&3 «M 3are the two roots of the given equation 
nbe34Me3i-5 


(L+3)(M43)=11 2. LM+3(L+Mp=2 
LM+3(-1)=2 


and let the two roots of the required equation be : D +E 
3 D=UM+E=M'L 

2 D+E=LM+M'L 
M(L+M)=S(-1)=-5 

DEZ MxM'L-(LM) =5* = 125 

2. The required equation is : X" 5 X+ 12520 


7 ох the two roots of the required equation Бе: D E 
+ D=LM-7=1-7=-6 

+E=L+M+3 
+ D+E=0-D 


+3=6 
36 
2. The required equation is :X°—36=0 


(ihe jd i el siisii, jan 


¢L+M=2sLM=-5 
+s let the two roots of the required equation be : D » E 
.D=U+MsE=M +1. 
AD+E=L’+M°+M+L 
=(L+M)-2LM+(M+L) 
+10+2=16 
)DE=(L7+M)(M™+L) 
=(LMP+U+M'+LM 
=25-5+(L+M)[(L+M)'-3LM] 
=20+2[22-3х-5]=58 
2. The required equation is : Х 


16X+58=0 


let the two roots of the given equation be : L «M 


мм} [m 
+LM=—— 02) 
1-м 8) 
sby adding (1) «(327 1+4 
+ substituting in (1) : 
Sia do ТЕ 
5М=ў-ф=-} 3 
+ substituting in (2) send 
let the two roots of the first equation be > L «M. 
bL-Mea{R-8k 
+ let the two roots of the second equation be; D + E. 
sDE=k 

L-M=2DE 2-8-2 
+ by squaring both sides : 

8k=4k 230 48k=0 

kG k+8)=0 sk=Dork=—* 


7-1. M are the two roots of the given equation. 
ҮҮ S M= 
20+М=6=3 51м 

se 4M =7LM 
SU EM H2LM-9LM 


sj 


4 I(LeMP-5LM 


zasl 


+. The two roots of the required equation are += 2 +3 
The equation is : (X+ 2) (x-3) = 0 
ie.X*-X-6=0 


Yousef's answer is the correct because be used the. 
Two roots of the first equation to find the roots of 

the second equation » then he found the unknown 

equation. 


Dr: БЕЗ 


(1)d — (2)b (3) (4)b (S)c 
(6)0 — (7)d (8) (9)а 
Instructions to solve : 
(1) Let the roots of the equation (the rectangle 
dimensions) be Land M 
„ОМ =15 + 2(L+M)=26 
2 L+M=13 


‘The quadratic equation is : X^ — 13 X+ 15 =0 
д За+1=0 + ЬЇ+3Ь+!=0 

г. a and b are the roots of the equation | 
зх+1=0 
a+b=-3 + ab 


(2) 


(з) (Xa) (Xb) =k 
^X =(a+b)X+ab—k=0 
s L+M=atb + LM=ab-k 
and so ab =LM +k 
2. The quadratic equation whose roots are a +b 
is X?7-(L+M)X+LM+k=0 
a (X-L)(X-M)+k=0 


(4) > +М +4  (LM- 3) = zero 
AL+M+4=0andsoL+M= 


а 


and LM—3=0 and so LM=3 


7 To form quadratic equation whose roots are 
азам 
The sum of the two roots 4 L +4 M 
=4(L+M)=4(-4)=-16 
and their product 4 L = 4M = 16 LM = 16 (3) 
+ =48 
7 The sufficient condition to form the equation 
is (b) 
(5) Omar made a mistake in the absolute term and 
the roots were 3 +4 
+ The sum of the two roots is 7 
Khaled made a mistake in the coefficient of 
X and the roots of the equation were 2 +3 
+ The product of the two roots is 6 
++ The quadratic equation is : X?-7X+6=0 
and its roots are 6 > | 
(6 ) Let the roots of the equation be L + L2 
7. The sum of the two roots (~b) = (21. +2) 
э their product c = L?+2.L 
sb - dem QLe2/-4072L) 
-4U-8Le4-AL-8Le4 
Another solution : 


fb -4ez4 


(7) s: The product of the roots = c and its prime 
The roots are c and 1 

+> Their sum = b (where b is a prime) 
belec 

^. b ye are twa consecutive primes 

bei + с=2 

^ b- e 1 (odd number) 
sb?—c=9-2=7 (prime number) 

5 (prime number) 

2. The answer is (d) 


sb+e=342 


(8): Ls Mare the roots of the equation. 
^L-Mc-uné + LI 
(L My =(tan в)? 


» Algebra , relations and functions 


(9) : L +L? are the two roots of the equation 
2 L+L?=-1 +L x 


=Ix@l)=-1 
«Ех ЕЕ! UL 
+ required equation is Х?+Х+1=0 


| \пїр!е choice questions. 


(1) (2) (3)b (4)d (5)а 
(6)d (7)а  (8)d (9)b (10b 
айс — 25 аза (c пзе 
бав Ab — (8a (9b (24 
(yb  (223)c  (23)First:d Second : © 
(24) First:d Second:c Third: 

озь (ба (уь (28d  Q9c 
ос — (Gub — (25 


[5есола Essay questions | 


(0) £092 (X-2) (C3) 
2 The roots of the equation : 
fiX)20 are X22, 


* f is positive at x & € - [73 +2] 

*f(y=0 m xe [-352] 

o f is negative at XE ]-3 321 
(2)7fO0-QX-3). 2. when f(x) = 


Eposi a-[3 
fisposive v xe &- [3] 
(3) + foo -22x^«5x-1 


when f (X)=0 222X745 X-7=0 


© The sign of f is the same as a (where a=2>0) 

thus fis positive at xE &-[-7 1] 

efoo=0 axe {-2 +1} 

+The sign of f is negative at x ]-1 “[ 
(4) e f(Q e x^ -8x «16 


when f Q0 1 XP -8X416=0 
20-47 = E 


* The sign of f is the same as а (where а = 1 > 0) 
^. f is positive at XE R- {4} 
*](Х)=0 at Х=4 
(8): fQ00e2X-3x«5 
2. The discriminant = b -4ac2(- 3) -4x2 x5 
=9-40=-31 <0 
4, There's no real zeroes to the function. 
2. The equation has no real roots. 
5 a (coefficient of x*) 2 2» 0 


x = 
EID Ын птш 


^. f is positive V XE R 

(6) = /о)=-х?+4х-7 

^. The discriminant = — 12 <0 

2. There's no real zeroes to the function. 
+. The equation has no real roots. 

‘sa (coefficient of X7) 1 <0 


x be = 
Too 


+. fis negative V XE Ж. 
(тус f= 9-4 > 
2 f00=0 at 4x7 


[35] 


nQx-30x«32-0 


f has sign as the same of a (where a = - 4 « 0) 
thus fis negative at XER- [-3 3 
TT à 
*f0)20 a xe 3$] 
e fis positive xe |5 E 
(з) 


$09=2xX? — sf00-0ax-0 
(coefficient of X?) 


E 


2. f is positive v XE R- {0} 


Bs w=2x?-3x+4 


HE 


x |-! 


700 |9 


4l o 


А 
a 


E 


From the graph : f is positive V X € E 
go 


x 1 2 3 4 5 
1% -a| o |: [о |3 


X748X-15 


E 
From the graph » we get : 

*f0920 a XE {3,5} 

* f is negative at XE R- [3,5] 

* f is positive at XE ]3 5[. 

^. The S.S. of the equation : f (X) 20 is {3 +5} 


Q:o-»-» 


ЕЕЕ 
[тоо [о |-s]-s 


» 


E 
From the graph » we get : 
f isnegativeat XE ]-3 .3[ 
ef (xp=0 a xe [-353] 
e fis positive aa XE ]3 + 4f 


fQ9--X'«2x44 


оо 


» 


From the graph + we get : 
*f0020 a XE (-12532] 

+ f is positive aa XE [-12 53.2] 

e f is negative at XE [-3 +- 12[U ]32 55] 
Notice that : 3.2 ,- 1.2 are approximated values for 
the roots of the equation related to the function. 


» Algebra , relations and functions — 


(1) w 700=3-х © 
X bet 6 
Top e --- 

@) 


* f is positive when 3-Х>0 
is positive in the interval [- 1 + 3[ 
* f is negative when 3 X «0 
2. f is negative in the interval ]3 +6) 
(2) f002X^-5x-6 
+ The roots of the equation | X^ 5 X-6=0 
A (X+1)(X-6)=0 2х=-1 or X=6 


іе. Х>3 


© © 
X bar 
тоо +9015 
za-d»0 


e f is positive when XE [-2 8] - [- 1 +6] 
*f0020 whenx€{-1 +6} 
* f is negative when XE ]- 1 +6[ 


[E 


| 

A 

s] 

3 
[1] 


(1) From the graph » we get + 
*f09250 a xE {-1+5} 
* f is negative at xER-[-1 55] 
ef is positive ш xE ]-1«5[ 
(2) From the graph s we get : 
ef (=O a XE [153] 
* f is positive at X € E- [153] 
o f is negative at XE |1 «3[ 


FO=X-3 *f00=0 а X=3 
* f ispositivea X» 3. ө fisnegative at X<3 
zO)-X'-5x-6eix-6) xs ni 

X26 or Xe-1 

*giX)s0 ш XE{-1 s6} 

zis positive at xE &-[-1 «6] 

* g is negative at XE]-1 «6[ 

“The iwo functions are positive together at X> 6 


F(=X-3 э f, 00=0 м X=3 


X pe 


* f, is positive at x>3 
o f is negative at X «3 
7,0) =5+4х-х? 
We find the two roots of the equation : 
-x'aaxes-ü 

4x- 


AX- S (NF 1)=0 
2. The two roots of the equation are 5 y— 1 


*f,09=0 a XE{-1 +5} 

ef is negative а XE R-[-1 +5] 

* fis positive м XE ]-1 55] 

J) + fy are negative together at X& ]-— »—1[ 


[22] 


г00=х2-5х+6 
We get the two roots of the equation : X^ —5 2+6=0 
200-2)(Х-3)=0 2 e X=3 


© © 
7 


© £(X)=0 when x&e(253] 

e f is positive when XE R- [2 .3] 

* f is negative when XE ]2 «3[ 
в(0)=2х2-5х-18 

We get the two roots of the equation : 
2х2-5х-18 20х-9)(х+2)=0 


200=0 when xe {-2,3} 

egis positive when xE ®-[-2, $] 

e gis negative when x ]-2. 3[ 

The two functions are both positive when : 
x€ b= 5-7 U]$ sf 
Twsxei-[-2. 3] 


** The two functions are both negative when ; 
хє 2.3 


2x*-kX+k-3=0 
5ae2.b--ksc-k 


3 

The discriminant  (- kj! —4 x 2x (k —3) 
zE-Rke24 

^, Investigate the sign of f : f (К) k^ —8 k +24 

7: The discriminant = (—8)7—4 x 1 х 24-32 «0 

The equation : 7 - 8k +24=0 

its two roots are not real numbers 

the cocfficicnr of КЇ »- 0. 

д. The sign of f is positive far all values of k ER 


» Algebra , relations and functions 


2. The discriminant of the equation : 
2x'-kX*k-3-0 (positive for all values X CE) 
^. The two roots are real and different for all X € E 


(B The answer of Amira is correct. 
коо=1-х? 


FQO=X+1 


From the graph + we get : 
‘The two functions f and g are both positive in the 
interval ]- 1 + 1[ 
Hig! 
(1) From the graph : 
* f is positive when XE B- [- 3 52] 
*f (20 when XE{-3 +2} 
* f is negative when X&]-3 «2[ 
To find the rule of the function : 
vf[092a(x-2 (x43) 
2 The curve passes through the point (0 «— 6) 
-62ax-2x3 nasl 
of (0) = 0-2) o3) *X-6 


skills 


(2) From the graph : 
ef is negative when XE R- [-3 0] 
*f(X) =0 when x€{-3 +0} 

* f is positive when XE]-3 «0[ 
‘To find the rule of the function : 
wef (xX)=ax (X43) 


^ The curve passes through the point (- 1 +2) 
(143) 1 
=-X(X+43)=-X7-3X 


sas 


(3) From the graph : 
* f is positive when XE R - [1 +5] 
© (X)=0 when xE{1 55} 
* f is negative when X&]1 ,5[ 
fO9sa(X-1)(x-5) 
~ The curve passes through the point (3 s — 4) 
~4=a(3-1) (3-5) 
nal 
2 §(X)= (X= 1) (X= 5) =X? 645 


53 миноре choice questions 


4-4zax2x-2 


(1)b (De (3) 4с (S)d 
(6)d (7) (8)b  (9)d (10) © 
(ye (a (13)b ab (15) е 
aec (17а asd a9)c Qua 
ос ос Q3c Qc (25) b 
ЕТТТ Essay seniors | 


()f0oo2x^«2x-8 
2 (X+) ix -2)20 
yard 


tet X*42X-8=0 
-4 or x=2 


+. f is positive when XE R- [-4 +2] 
4 SS.eR-[-442] 


(2)f09=x*-5xX-6 — lux!-sx-620 
2 (X+ (X= 6)=0 Т or X=6 
га>0 

Xj- e © = 


2. f is negative when ХЄ]-1,6[. 
2.5.5.= |-1s6[ 


23 


(3)700=4-3х-хї — lea-3x-x'-0 


nX43x-420 ®(х+4)(х-1)=0 
4X--4 or X21 
та<0 


2 f is positive when XE ]-4 «i[ 


f0020 when xE {-4 1} 
^ SS.» [-451] 
(4) fsx- letx?-1=0 


AED) (X= 1)=0 
та> 


2Х=-1 or X=1 


Q 


2. f is negative when XE ]- 1 s 1[ 


af 0920 when xE [- i +1} 
255.2 [1.1] 
(5) f09=4-x? let4-X^20 
4Xs-2 o X22 


^Q«X-X20 
та<0 


о Ф 


2. f is negative when X € R- [-2 52] 
^ SS.2R-[-252] 
(6) 00) =х2-4х+4 


letx*-4xX+4=0 
х=? 


ward 


2. fis positive when XE R- {2} 

21FQ)=0whenX=2 255.28 
(7) f =6x-x? 

X -6x«9-20 


le6x-x^-9-0 


EI 


2 f is negative when XE & - {3} 
2 SS.=R-{3} 
(8) 700=х?-8х+16 
20-47 =0 
тахо 


let x?-8X+16=0 
nX-4 


+: f is positive when XE R- {4} 
488.8 

(9)f09--x'-10x-25 — la-Xx^-10x-25-0 
LX gxe1-0  s(xesy-0 
2Xe-5 


+ Jis negative. 
5700=0 
4SS.2[-5] 

(10) £Qo22x-x 


f is negative when XE R- [0 +2] 
$s.=R-[0 +2] 


(01) X!45X«-4 2XSXeA«0 
zfOnexi45Xe4 lax'45x44-0 
(х+4у(х+1)=0 ^ X=-4 or X 
a>0 


2. f is negative when XE ]-4 +—1[ 
555.=]-4+-1[ 


(2) 95x74 12 X44 
2 5X? 4+12X-4420 
{0д=5х?+12х-44 


lt5x^«12x-44-0 


205х+22)(х-2)=0 х= or x=2 
ard 
9 @ 
x ke * 
1 


(o. 

2. f is positive when XE R- T 

5700 =0when xE [72.2] 
255.=8-]22, 
^85.=®-] i a 

(3) v 3x? SIL x«4 

2f00s3x'-nix-4 
їїзх?-11Хх-4=0 
> @х+1у(х-4)=0 


J 


АЗХ?-11Х-450 


+ Fis negative when XE ]- ,4 


^f (2) =0 when xE [154] 


«8S2 [51.4] 
(4); х?26х-9 2 X7-6X4+920 
foosxi-6x«9 


tet x*-6X+9=0 


^. fis positive when XE &-{3} +. SS.=R 
-2x2x? ox?s2x-350 

fO0-X'«2X-3 etx? +2xX-3=0 

(x+3)(x-1)=0 
7a»0 


» Algebra , relations and functions 


>. f is negative when X€ ]-3 s 1[ 
ҒО) =Owhen XE {-3,1} 


255.=[-3.1] 

(6) x'«5s1 2 XP+4s0 
2Р0)=х?+4 2+4=0 
2. The discriminant = b! — 4 ac 

-4х1х4=-16<0 

2. The equation bas no real roots. 
yard 2 f is positive V XE R 
255.=6 

(7) -х2-7<2 5-х2-9<0 
2х2+9>0 -{од=х?+9 
let x? +9=0 
7. The discriminant зас 


=0-4х1х9=-36<0 
7. The equation has no real roots. 

та>0 
SS.-R 


^f is positive V XE R 


(8) (x-2 29 х?-4х+4>9 
2 XP-4Xx-520  ]00=х?-4Хх-5 
lex^-4x-5-0 
М(Х-5)(Х+1)=0 sX-5 or X 


а>0 


^, f is positive when XER- [- 1 55] 
+f 09-0 when XE {-1,5} 


2 SS.-R-]-15s[ 
(9) + (x-2/s-5 Xx'-axe4s-5 
х?-4х+9=0 
AF (=X*-4X49  lax'-ax«9-0 
2. The discriminant —4ac 


(-Ay 1 x = 


20<0 


25 


= The equation has no real roots. 
тахо 7. Sis positive V XER 


«$8.22 


(00)x(x«2)2-350 — 4 X'«2x-3«0 
nfO)mX «2x-3 lax'e2x-320 
s (X+3)(X-1)=0 лХ=-3 ог Х=1 
ead 
9 
X ux l e: 
TESO T 
OMT 


^ fis negative at XE ]- 3 +1 
+f (X)=0 when XE {-3 +1} 
3.1] 


(йу Qc 3) < 10-3 (x3) 
SXÁB6X*941-3X л X'«9X48«0 
nfO)mX HINER Lex'e9xeszü 

s (X+8)(X+1)20 


-ixsx! nX :x-520 
^fG)-X 42x-5 dx'e2x-5-20 


за 15-5-2021 
2 


ET 
х=-1+{6 or х=-1-{6. 
yao 


++ fis positive when xe z - [-1-/6 i6] 
*f0920uxe {-1-f6--1+16} 
ASS. =i-]-1-Y6 148 [ 


Lax^-5x«6-0 
s(X-2)x-3)20 


ard 


2. f is positive when XER- [2 +3] 
+f ()=0axE{2 +3} 

+} is negative when XE ]2 «3[ 
«SS.» ]2,3[ 

[2] 

F(X) =2X7+7X-I5 
Let2x?*+7Xx-15=0 
20х-3)(х+3=0 
та>0 


+ Fis positive when XER- [-5 +3] 
s£0020uxe(-5.3]) 
+ Fis negative when XE ]-5, | 


vIxt+7 XS 15 2 2X7 +7X-1550 


[од=ях?+4 

sLetx?+4=0 

7. discriminant = -4 x I «42 — 16 <0 

2. The equation has no real roots 

5, Sis positive for all 


\'та>0 
xex 
+ SS. of the inequality = Ø 


@лоо=-х?+2х+з 


-2]-1| o | 1| 2] 3 


Го) =х2-5х+6 


-5[o|s|a|3|o 


From the graph + 

(1) The SS. of the equality f (X) 20 is {-1 +3} 
(2) The SS. of the inequality f (9 s0isR-}+-1 531 
(3) The S.S. of the inequality f (0 > 0 is ]- 1 »3[ 


хо answer is the correct. 


(19а (2d  (3)d 
(6) (T)  (8)b 
aye aye (3ye 


Instructions to solve : 


(4)b 
(Me 
(aye 


(Sa 
(10) c 


Q0/092x'-7x«12 
sLetx?-7X+12=0 
4 (X=3)(X-4)=0 
4 X23 or X24 


2 S.S. of the equation 
f(X)=0is {3 +4} 
+S.S. of the inequality f (X) > 0 is — [3 +4] 
+S. of the inequality f (X) «0 is ]3 +4[ 
2. The wrong choice is (d) 

( 2) The function related to the inequality is 
fifeosax-26x-» 
+ Put (X= 2)(3X-1)=0 


X= x 
АХ=2 or ey 


» Algebra , relations and functions 


= The solution set =[4 ,2] 
1. The sum of integers belong to the solution set 
isl+2=3 

(3): (X 3 <4 (x41) 
je6X49«4X^ «8X4 
23x'eix 
The function related to the inequality is 
F:ifoneix'«2x-s 
Pus x*+2X-5=0 
os GX+5)(X- 1) = гето 


-5>што 


3 
axe #1 
хе] or x 


2. The solution set ofthe inequality = [22 +1] 


(4) c L + M are the roots of the equation 
ах?+ьх+с=0+а>0 
Letf(X)saX «bxec 


2. The solution set of the inequality = ]L + M[ 
(8) v The discriminant is negative +a<0 


+ The function related to the inequality lies 
below X-axis (negative) 


The solution set of the inequality = 2 
The equation has two real roots 
2. Discriminant =0 ү 
20-20-40) 5)20 
A (k-27 2-40 * 
is satisfied for all БЫ 
values of k EÈ E a) 


22 each of the two roots is greater than — 1 


= (coefficient of X^) x f (- 1)>0 


s 2Q-(k-2)-S)>0  -2Cck-n)»0 
A-k-d»0 Lkeci 2) 
From (1) +(2): 
wk<-I 

(7) © The roots of the equation are real 


+ The discriminant = 0 
SC 2-4 +k-S)20 
24k -AK LAE +2020 


^4ks20 2655 w) 
+: the two roots less than 5 
“(> 0 2S Wk +h &k-5»0 
3) 
itt 
Tor zx: 
© © 
sk -9ke20»0 
^(k-5)k-40 -ke&m-[a,s] (2 


From (1) «(2): 2 КЄ}-= «4[ 
+ The roots of the equation are not real 


^ The discriminant < zero 
^(-k-()e0 E -ae0 
+ the equation related to the inequality is 


-ke2 or k=-2 


^. The solution of the inequality is:~2<k<2 
(9) х?-4вх+к 2X'-x-4-ks0 
э V the solution set of the inequality is [-2 +3] 
4, The roots of the related equation аге: -2 +3 
a (-2)°=(-2)-4-k=0 
k=2 


(0): х?-10<ьх -bX-10«0 
the solution set of the inequality is ]-2 «5[. 
7. The roots of the equation related to the 
inequality are—2 +5 
2-245 


(11) > Only one of the two roots of the equation lies 
in the interval ]1 »2[ 
FC) F(2)<0 

д(1-Ь+3)(4-2Ь+3)<0 

(4-6) (7-25) <0 
abe}st af 

(12) The function related to the inequality is 
f:foo-x'-x-2 
эрш х?-х-2=0 
000-2) (+ 1)=0 2 
yard 


EX 


122] 

+ the function related to the inequality is 
fifoo-x'«x-2 

sputx?+x-2=0 

(X+2)(X-1)=0 лх=-2 or X=1 
га>0 


a 
doo 


A 
D 


D,=[-2+1] 

D, Dd, =[-1 +1] 

(13) > L „М are the roots of the equation : 
ах?+ах+жа+2=0 
»the function related to the equation is 
fGosax!saxeas2 


>= М)=0 
їїа>б,2Є].,м[ 

270)<0 2 Оўа+2а+а+2<0 
27а+2<0 ла 2 (refused) 
andifa«0 :2€]L »M[ 

=FQ)>0 722220 

p Zicaeien 


(14) ^; The two roots of the equation belong to the 
interval ]- 1» i[. 


227-4000) | 


И 
м2+{3-16т<8 {3-16т <6 
0s4-16m«36 4s-l6m«32 
32 1 
temti 2«msl 


Applications on Unit On 


[ | Answers of 


ü 
By substituting in the relation : 
S=-490+35t410 

where S= 10 m. 2002-498 +3504 10 
2490435120 ET 
249 


ЭИ Й 

7. The area of the land after doubling the area 
22x54-108 m? 

Let the increase in the land =X m. 

г (х+б)(х+9)=108 X^ +15 X+54= 108 

х2+15Х-54=0 2. (X-3)(X+18)=0 

X=3 or X=- 18 "refused" 

< The increase magnitude =3 m. 


e 
(1)Atn20 


(2)An210 
A Z= (00) + 1.2 104 91 203 million. 


35t 


5 where 120 


$e 


7. Z - 91 million. 


(3)AZ-334 ;.334-m' + 1.20491 
P+12n-243=0 


122 145-4x1x-243 


5 or n--162 (refused) 
Population reaches 334 millions after 15 years 
ie. In year 2028 


> Algebra , relations and functions — 


в LEXH 


Total current intensity = 4 -2 i 45431 
2+1 


2+1 

s 653i 16431 
ы 2+1 2+1 
216431 


24410 7 


(1) f (n) = 12 n^ 96 п +480 
^. The discriminant = b^ — 4 ac 
(C96 - 4x 12 x 480 
=- 13824<0 
2. The two roots are not real. 
12>0 
7. f is positive for all values n Є R 
(2 ) In the year 1990: 020 ^ f) =480 
2. The mine production = 480 thousands ounces. 
ln the year 2005 ; n= 15 
f (05) 12 x (15) - 96 х 15 +480 = 1470 
2. The mine production = 1740 thousands ounces. 
(3)-f(22016 ~ 1207 -960+480=2016 
+ 12 n?-96 n-1536=0 
sm -8n-128=0 = (n—16)(n+8)=0 
-8 (refused) 
2. The required year is 2006 


2nelé orn 


nw О 
pas 
a 
Ф 2 
0 € 
e 
eo 
о 


» Trigonometry 


Multiple choice questions 
(2)4 (зс (4c 
ва (7)b (8)b 
aob ae аза 
[LI asc aec 
ас ac (20) 


Qc 
Essay questions | 


(1) The directed angle isn't in standard position + 


because the vertex angle isn't the origin point. 


(2) The directed angle isn’t in standard position + 
because its initial side doesn't lie on OX 


(3 ) The directed angle is in standard position. 
(4) The directed angle is in standard position. 
( 5 ) The directed angle isn’t in standard position + 


because the vertex angle isn't the origin point. 


(6) The directed angle isn’t in standard position » 
because its initial side doesn't lie on OX 

(7) The directed angle is in standard position. 

(8 ) The directed angle isn't in standard position 
because its initial side doesn't lie on OX 


(9) The directed angle is in standard position, 


E Р 
(8) — ` 

y 
(1) first. (2) third (3 ) fourth 
(4)second (5) ѕесопі (6)first 
(7) quadrantal ( 8 ) quadrantal 
(1) 304° , fourth. (2) 240° + third 
(3) 145° » second (4) 220° s third 
(5) 55° „ first (6) 210° third. 


(7) 40° I3 «first (8) 129° 42. second. 


(19-2779 (:)-20,h (3)-270* 
(4)-9& — (s)-lI&  (6)-10* 

(1) 400° ,—320* (2)510* ,-210° 
(3)235* ,-485* (4) 120° +- 600° 
(8) 180° ,—540* 


О 22 answer is the correct answer, 


(1) 306° aye (zs 
(4) 300° 28 (50245 — (6)-69 20 
[3] x y 
až X (aX See x 
5 E 
А 
(41 *—y # 


r3 


SUED г) 


aa (De Ge К] 
(Sd 


Instructions to solve : 

(1) > A and B are equivalent angles. 
AB=A+360°n 2. В+С=А +С 360° п 
7. (B +С) (A + C) are measures of two 

equivalent angles 

+B-C=A-C2360°n 
^. (B — C) *(A - C) are measures of two 
equivalent angles. 
*CB-CA£360 Cn » CEZ 


+ (CB) » (CA) are also measures of two 
equivalent angles. 
+. The answer is (d) 
(2) A=-As360 n 
Putn=1: A=-A+360° 
5 2A=360° 2 А= 180" 
(3): G@X-5) = G y - 5)° +360° 
43X-3y2360 2 X-y=120° 
(4) (8+ 20°) = (20-8 8)° + 360° 
5,982360 5 8-49 
(5) The terminal side passes through the point (- 1 +0) 
+. The given directed angle is а quadrantal 
+. The answer is (d) 


Multiple choice questions. 
(2) (з) (4)b 
(6)a (7) (8)d 
(10) b anb ans 
ase (15)b aec 
asc а9)с Qoa 


(ge -Noa-im 


G- 4 n= in 


8 
axe x 


258° xe 
(1) 0 = 58° x = 1012 


(2) 85 = 566 x conet 
(3) 0 237 13 x E =0.650™ 
(4) 8" - 15 386 e 2018* 
[DELE = 4.a86™ 


= 160° 50.48 x 
(6) 0% = 160° 50 48 x A = 2.807™ 


х°*=ө“»! 
(1) x2 = 4E х180° = 132° 
(2) X* 2072 x 180° = 129° 38 


is) 


(3)x*2049 х МЕ 


(4)x*e- 1,67 „-95°412 
(5)x*e227 ASE = 130°3 47 


(6)x*e-33 oP = 200° 337 


otek 
T 
(y= 18-12 


дх* 12 xU Lege 43 18 


Trigonometry — 


8 
à 
(a)8* 


= {л=35и“ 


PBS 2637 em. 
3534 
3835 


0.767 


(2)r= = 50cm. 
(3) 0% = 139" х 3 e 2426 


E 


e l0 cm. 


24325 
2426 


(4) = 78° 38 28 x T= 137 


(1) l= 0™ «r2 16x 1252 20cm. 
(2)[20 «r2 243 20 = 48.6 cm. 


(3) ls «re 6T 40 x 75 89 cm. 


(4) s 8 x r= 104° SÈ È xB 152275 cm. 


‘The measure of the inscribed angle = 45° 
~ The measure of the central angle subtended by the 
same arc = 2 x 45° = 90° 


0% = T.r 
II 


+ The circumference = 2 70r= 2 7 x 22 = 48 cm. 


vle3r 


asy IB. aisi 
xe ade eine ssid 


891-1058 x „7% 
iso 12 


ie er eae eee 
gan ns = Daa Baten. 


у. The diameter length = 8 ст. 


The degree measure tothe other angle = 1. x 180°=45° 
2. The measure of the third angle 

= 180° — (45° + 60°) = 75° 

А li 275 x 

+. The radian measure = 75' х= фт 


: ш" sa, 
g equivalent 4 x18 „10 


m TAM 
Ei seii агаг 
2. The degree measure to the fourth angle 
= 360" - (105° + 140° 45) = 70° 


Let the measures of the two angles be X » y »X*>y* 


XP +y*= 70° [m 
5 x*-y'= $ x 180° = 36° (2) 
by adding (1) » (2): 


АХ" ess? 


Let the measures of the two angles be : 
Xsysxtoy 
axUeyten , xm yE 
sax"i2im 
sytad 

3 
эхе = $ x 180° = 120° у 


D 


The area of AAMB = 4 x AM x BM 
AM=BM=r 540-0 
=64 


8cm. 


(т: уз рдл / (le) ed oc»; райе ЭЛ | 33 


^ AB =90° x M. xg- 

^ Length of AB = 90° x35, 8 = 1257 em. 
^, The perimeter of the shaded part 
28484125722857cm. 


AC Rien wie sadness tut 
Dicas ЖОЕ, 
AB ее ааа кыа 180° 


ip * 12=25.1 em. 


Const. : Draw MZ Yi 
m(Z ZMX) = 20° 
length of KZ = 20° хф х9=3.14сш. 


are two tangents 
to the circle M. 
» MB.L AB. MC.LAC 


7 m (£ М) = 360° - (90° + 90° + 60°) = 120* 
+m (reflex M) = 360° — 120° = 240° 
АМ bisects дА 


^ m(Z BAM) = 30° 
АМ 

vMBer ААМ =27 

In A ABM is right-angled at В 

201 +0120 ELI 

TE s roa 5 em. 


Length of greater BÈ = 240° x x 43: 29 em. 
ё 

+ AB is a diameter. 

те 2 lem. 

т 2 Cis right BC =} AB 
эт(2А) = 30° «m(Z В) = 60° 


Draw MC » where M is the centre of the circle and 
the midpoint of AB 


2 т(2 BMC) =2 т (2 A) = 60° 
т(2 АМС) =2 т(2 В) = 
‘BC is opposite to the central angle of measure 60° 


я BO = 60° x 2x12 = 
7 Length of BC = 60° x тар; * 12= 12.6 em. 


EN 


2. Length of AB (half the circumference) 


= m VIS 
= 180° хт ж 127377 cm. 


^ 

E iesus 120° 
`. Length of BC 
=120°xBox75=157em. À 
m(Z AMC) 22 m (Z В) = 108° 
+ Length of AC = 108° x cx 7.5 14.1 em. 
+ m (4 AMB) = 360° — (120° + 108*) = 132° 

2 Length of AB = 132° x ic x 752 173 cm. 


[ 5s Higher эки) 
o 


(1)b (2)4 (3)b (4)с (5) 
(бус (7)b (8S) (9b 
Instructions to solve | 

(1) The length of the are = 8" r = 22 xt x 14 


=$ nem. 
^ The circumference of the circle = 22 л 
amsn 
nisl я28сю. 


(2) 5< the length of are АЙ <6 


55<тду х7 х10<6 


5551 ge Х<6 5 286 <Х<344° 


[IE iis as wa nn asi d 
quadrilateral =5:4:9:6 
25х+4Х+9Х+6х= 360° 
2.24 Х= 360° 15° 
2. Measure of the smallest angle in the 
‘quadrilateral = 4 x 15° = 


л 
+ in radian measure = 60° xc = 


» Trigonometry 


(4) Number of hours between the minute hand and 
hour hand at half past two = 3.5 hours. 
2. The angle between the minute hand and hour 


=35,2л=2. 
ћаыі= 37 27= 3 л 


(5) The radian measure of 60° = 60° x тд 
Let the radius length of its circle be r, 
+ The are length = r x 2 
+ the radian measure of 80° = 80° x qit- 
Let the radius length of its circle be r, 
7^. The arc length =r, x ёл 


ШЕРҮ 
ekz 


Ie 
3 


(6) (The measure of a circle) 2 2 zt 2628 
577 628» n where n is the greatest possible value 
=6 
(7) Number of rotations covered by the minute hand 
between 6 am and quarter past two pm 
=94 revolutions. 
2. The covered distance by the tip of the minute 
hand = ixanxs- 148 3t em. 


(8) When the smaller gear revolves one revolution 
anti clockwise » the greater gear revolves 
4 revolution clockwise, 


2. The central angle of revolution of the 


(9) ++ ABCDEF із à regular hexagon, 


" PEL 
s mL AMB) = 22.2 
г. A AMB is an equilateral triangle. 


4cm. 
^ The length of (AB) e So 4 ST cm, 


The degree measure of the angle which the straight 
line makes with the X-axis = 190° = 60° 

^ тһе slope of the straight tine = um 60° = 

2. The equation of the straight line : y e (3 x c 
2. The angle in the standard position. 


0 sys 3x 


Const. : Draw BM 
Proof: BM - CD 
(two diagonals of rectangle) LAN 
= BM» l0 cm. M CE 


0cm. 
77 Measure of the central angle= = 


at of ABE) =0™ x re x 1 
(length = 


(1) 52 270° < 350° < 360° 
2. 350° lies in the fourth quad. 
7. cos 350° is positive. 


^ 180° <265° <270° ~ 265* lies in 3 quad. 
2, sec 265° is negative. 


tan (50° + 360°) = tan 50° 
72 50° lies in 1 quad. 
++ tan 410° is positive, 


35 


fe 
z 
а 
(6) = cos (= 165°) = cos {= 165* +360") 
= соз 195° 
* 195° lies in 3 quad. 
7. соз (= 165°) is negative. 
(7); ZEIA дуре 
Em.mxme. 
= (120° + 5 х 360°) 
++ cot Л = cot 120° 
7 120° lies in 2 quad. 
+ cot 322 js negative. 


(ву 2257225518075, 
= (-750° +3 x 360°) 


=330° 
22 330° lies in 4^ quad. 


s unge $ scot 3 


rosc = 22 ec O= 


‘x=0sy=-1 

E 82-1*c05820 

» tan Ө is undefined + cot 8 2 0 
resc 0 =- 1 ssec B is undefined. 


д 06) ey = 
y 208 such that y> 0 


2. B (0.6 +08) 
+ cos 8 2 06 +sin @=08 > 


эзесӨ= 5 ›сзсӨ= 5 ,со0= 3 
see B= 3 +сєӨ=},сиё= 1 


(2) = x74y=1 

^e (0.6) =1 

X08 such that X>0 
< cos8=08 ysin@=-0.6 


s X*=0.64 
4 B(03 1-06) 


EH vsin = d mateo 


656822 scot@=-Y3 


280-150) 
+. cosü e —1 +sin@=0 stan =0 
ysec8=—1 сэс B is undefined »cot Ө is undefined. 


(6) x'ey zi 
A2x7=1 
ete 
smit et sine паве] 


ssec = - 2 seco e [2 scot O=- 1 


scx)ex!st 
x»0 


(8) ~ 8 lies in the 3" quad. 
^ 9a 12aisnegative. + 
petty 


> $a>0 а>0 
" ay geten 
50-1 aves 
s -4 
x-$ oa (bo 


^ = 2 55nd == yan == 
+008 O= $ sind e tan 025 
5 


ssecO= 3 sesc8==5 „сив 


(1) tan 0° + tan 45° + tan 180" 


=0+1+0=1 
(2 ) sin 180° cos 45° — cos 180° sin 45° 
EE NR li 
RD © "E d 
(3) see n Z- cot cox = 
= sec 30° tan 60° — cot 60° cos 30° 
«ф-ра реф 


(4) Asin 30° — 3 um 45° cos 0° 
2 cos 60° + 2 sin 45° соь 45° 


MEM 


трее 


(5) sin 30° sin? 60° — cos 0° sec 60° 
+ sin 270° cog! 45° 


spy онен) 


» Trigonometry 


(1)LHS=2x(1=2+ 


ЕН5=-2х(-1)=2 


(зуцнз ез1 fs ae ez 


=9-4=1= 
-i-i-i-nus 


(зуьнз=заў-2415 «15 


=3-3=3 


*RHS=3 x1=3 


сенз үз 


“ LHS=RHS 


« LHS=RHS 
(6) LHS 22 сох? 60° +3 sin 45* 
^4 tan! 60° — 4 sin 90° 
200055 DESTO -4x1 


ske =10= 
iejen- if 10=RHS 


xe 

mas Er 
eges 

1, EI 

rum 


uir 


=1=sin90°=RHS 


(1) ++ X sin? 45° cos 180° = tan? 0" sin 270° 
(ў хер (13) xe» 

4X26 

v Xin 4S* cos 45° cot 30° «un! 45° — cos 60° 

(а) 2) (15) =07-(4) 

ғ Sx 


Dr d 


И =22,810= 
29080 = S 5610 


38 


лене 4 "OE 


1 
ssec 0=2 esc 8 22 cot 8 1 
sec ee (ara r 


т0<ө<® 2. Each of 2 а +3 ais positive. 
yard “x+y =l 
2а +(3аў=1 13а 


= The points (Aoz) 


»X2cos8 5X»0 


wxteyet 
2х0 06-1 


(2) cos 6 ~ese 8 tan 8 


GD) Ahmed's answer is the correct because he uses 


а (ye (3)e 
(4)b (5)b (6)c 
(7)First:d Second:b Third:b 
(8)а (9)a (10)b 


Instructions to solve : 


(1) Tie length of BC) = 


1 
3 


(ays 
whose side lengths 5 + 12 513 
++ (13) = (5° + (12° 
^. The triangle is right angled 
2А б 


(3) 7 (X+ 1) is the longest side 
^, (X+ 1) is the hypotenuse 
ce 1 = (XY + c7 
2X? +2K41=x7+x7- 
-16х+48= 
« (x- 12) (X=4)=0 
242 or X=4 (refused) 

forx-72-3 

7. The side lengths are 5 + 12 9 13 
es 3m in 


MAS ST "Gy в 
(4)cuxecoyscazo t+} +de 
(S)unxe3 + coty= 1 


stan X+cot y= + 


ы: 


eu 
4 


(jaos jar « (13) =2 
sons fie (13) =2 
зав ea enr (43-43) =2 


2. A AOB is an equilateral triangle. 
1 
[EI 
(7) First : The circle is a unit circle 
ЛАО=1 
ОВ =зесё 


Er АОВ)= LL 


s соз @=—— 


A is the greatest acute angle in the triangle 


14х+49 


+. BC=Sem. 


di 


»THgonomety ——— 


Second + 


=BO-OC=sec 8-1 


Third : The area of A ABO = 3 AO x AB 


2 DE=2X » EB=5X 
вр=7х 
ABCD is a square. 
AC=BD=7X 
sCM=35X » МЕ=15х 
In ACME » Z Mis right 


(10) `+ 2 ADB is an exterior angle of AADC 
+ m(Z DAC) + т (4 DCA) =0 
DA=DC ^m os 
InAABD:m(ZB)z90* s un8- 
= AB=4xX + BD=3X 
ЛАР = х «xy = 

2 DA=DC=5xX 


E 


Mii. 


In ABC: cot $= 3X45 


ГД мире choice questi 


(i)e (2)ь (3)  (4)b (5)b 
(6)b (7)b (8)c (9)b (шуа 
aà аза (3a (с (19а 
авс аза (89b (19b Qc 
Que (ec (3a ос (25) 
сөс Ma 28d Qoa (04 


[55] 


G5)a 
(40) с 
asc 
Ob 
(5с 
(60) d 


(1) sin 150° = sin (180° — 30°) = sin 30° = 


(2) sec 210° = sec (180° + 30°) = ~ sec 30° 


(3) tan 240° = tan (180° + 60°) = tan 60° =73 
(4) cos (7 150°) = cos 150* 
= cos (180°— RH 


( $) tan 225° = tan (180° + 45°) = tan 4: 


паш (л. х) 


=- ls- 
(6) cse ose E=-2 
(7) cot 780° = cot (720° + 60°) = cot 60° =. 


(8) cos (- 900°) = cos (— 900° +3 х 360°) 


(9) sin (242) = 


2 
(10) sec (227 
= sec (= 120*) = sec 120° 
= sec (180* - 60°) 
=—s00 60" 2-2 
(11) sec (= 480°) = sec 480° = sec (360° + 120°) 
= sec 120° = sec (180° — 60°) 
=-sec 60° =-2 
in (223) а (=2 180" 
(12) sin (73) = sin (=2 180" 


sin (—315* + 360°) 


in (—315*) 


(1) cos 120° + tan 225° + cse 330° + cos 420° 
= cos (180° — 60°) + tan (180° + 45°) 

+ cse (360° — 30°) + cos (360° + 60°) 
=- cos 60° + tan 45° — сс 30° + cos 60° 
=-1+1-2+1+-1 

(2) © cos 930° = соз (2 х 360° + 210°) 
cos 210° = cos (180° + 30°) =— cos 30° 
+ sin 150° cos (7 300°) сов 30° cot 240° 
sin (180* — 30*) соз (360° — 60") 

— cos 30° cot (180° + 60°) 

е а соз 30° cot 60° 


p.f ud 


neum 


sem (122. 2.) ose (122. +15 


=-=® 
#-ш Лес 


= 3e 3x2 7, + 


(1) cos (- 300°) = сов 300° = cos (360° — 60°) 
esu 

in (60° + 360*) = sin 60° B 

+со 750° = cos (30° + 360° x 2) 
noir B 

соз 660° = cos (300° + 360°) = cos 300° 
cos (360° — 60°) = cas 60° = 1. 
Tallans 

B_By1-o-rus 


(2) sin 600° = sin (360° + 240°) = sin 240° 
= sin (180° + 60°) = — sin 60° = 
Хз 


+608 (— 30°) = cos 30° = 


2 
asin 150° = sin (180° — 30°) = sin 30° = 1. 
sos (= 240°) = cos 240° = cos (180° + 60°) 
=-cos60 =- 1 


5 Lass 5.38. ps (1) 


=-1=RHS 


(3)sin 150° = sin (180° 30°) = sin 30°= 1. 
tan 225° = ran (180° + 45°) = tan 4: 
+ cos 315° = cos (360° — 45°) = cos 45" =- 


+ sec (- 120°) = sec 120° = sec (180° — 60°) 
= see 60° =-2 
+ sin (= 135°) =~ sin 135° = sin (180° - 45°) 
-sin4st-- 
rese 210° = ese (180° + 30") 
= csc 30" =-2 


nLHS= Берте Mx )хе» 


eb. 


3 
(1) sin (180° +0) = sin 
(2) cos (X -) =c0s (90°— aret 


(4) tan (36) =tan (90° 


shee 


(ex à ime cuo = T 


(6) sec (- 0) = зес Ө = 


» Trigonometry —— 


2. sin (90° — 0) + tan (90° 
= cos Ө + cot 8 (- sin Ө) 


— 9) cos (90° + 8) 


+ 180° < 0< 270° 
2, 8 lies in the 3™ quad. 
(1) esc (180° + 8) 
(2) sec (- 0) = sec 8 
(3) tan (360° – 8 
(4) cot (090°) 
(8) sec (90° + 8) =- cse 8 


=5 
3 


(6) tan (270° - 0) = cot = 3 


> E + 
(3) tan (360° —Ө) = -tan8 =-—®, = 4 


(4) e5e( 3-0) = ec r0)» ic F 
(5) sec (8 + л) = sec (8 + 180°) =с0= 5 
(6) sin (0л) = sin (8 — 180°) = sin (180° + 8) 

=-sin 8 = 


ing= 2 Хз 
sin = тсозё=1` 


E 


3 


{1 )sin (270° +0)=- cos Ө = 
(2) sec (270° +8) o esc Ө = 3 

л). „е 
(3) ose (+ 2) eee (Ө +90") =see =F 


(1) sin(3 6 15 


cos (20-59) 


730415 426-5*-90* 


2504102 
758-807 


842548415 
720540 =90° 


16° 


sec (0 + 25°) =csc (Ө + 15°) 


90° 
2.20= 50° 


г tan (8+ 20°) =cot (3 Ө + 30°) 


= 48+50°=90" 


8420 «30430 = 


90° 
2 48-4» 


20 =25° 


20=10° 


[41] 


UNIT 


(5) 


25.8420 +0 + 40° = 180° 
Ө+60° = 180° 
4202120 


^ 8260 
tan (8 + 18° 23) = cot (8 + 52° 10) 
6 18° 24 + 0° + 52° 10 =90° 
5202707 34 =90° 


52821928 582943 


(1) 


(2) 


s sin28-cos8 
520202 «2x n wherenEZ 
ciler20 487 Ze 270 


PET EES 2823. 
430-6270 2920 


0128-02 «2n 


2823 +27 


++ The solution is ; 2. 


соз 50=sin 0 


20450224270 
either @+50=% +270 


68=2 +231 


-58-X 
08-5873 


5-488 f «230 


4235 


(1) 


(2) 


s ese (8 + 15°) = sec 42° 
+ (0+ 15°) £ (42°) = 90° + 360° n 
2+ 15° +42°=90° 28 =33° 


sin ( + 30°) = cos Ө 
+. (8: 30*) +0 = 90° + 360° n 
2.0+30° +8 =90° 


229=6° 48-307 


[a2] 


8-45 


tan (Ө + 27°) 2 cot 28 
7042720290 + 180° n. 
36+27=90° 
30=63 
0г0+27+20=270° 
39 = 243° 


^s 221 


(6) ~ tan (0+ 10°) = cot (4 8 — 10°) 

^ (Ө + 10°) + (48 — 10) = 90° + 180° n 
58-90* 6-18* 
or58-270* ^ 8-545 


0г50 = 450° 7.8299 


(T) ~ sec (28 + 35*) = esc (3 Ө- 10°) 

+ ese (3 8 — 10°) = sec (2 6 + 35°) 

(3 Ө- 10°) + (28+ 35°) = 90° + 360° n 
239-10" +20 +35° =90° 


250=65° 28-13 
0738 — 10° 4 20: 35* = 90° + 360* = 450° 
2.50 =425° 20 = 85" 


(8)* 
2. єзс (3 8 90*) = sec 8 

(3 8-90") +0 = 90° +360" n 

439-90 40-90 

2.48 180* E 


sec 8 = esc (38 - 909) 


0r38-90*-8-90* 

+ Ө 90° (refused) 
(9) sin (4Ө + 48°у = cos (8—33*) 

+ (4 0 +48") + (8— 33°) = 90° + 360° п 

7.48248 +Ө—33° =90° 

250+15=9° = 


=15° 


or 56+ 15° = 450° 
ог4@ + 48°-Ө +33" = 90" 
2304812907 

(10) ~ esc 88 = sec 20. 


» Trigonometry - 


+; The acute angle whose cosine T. is 60° 
60° = 120° 


т. The SS. = {120° 52407] 


^ (8 0) + (28) = 90° + 360° n (2) св dz 
80+20=90° бүг 
5. 108=90° a 3“ ve) 
or 108-4507 +. 8 lies in the 1" or the 4" quad. 
or 108 =810° +» The acute angle whose cosine =~} is 45° 
or 88-28=90" 2 0 =45° or @ = 360° — 45° = 315° 
^ 60-90 ^ The SS. = {45° 53157] 
- 75° 
а (3) + sin o= L (postive 
@ ^. 8 lies in the 1" or the 2 quad. 
(1) v tan @-1=0 tan @=1 


tan is positive in the first and third quad. 
4. Ө =45° or 8 = 180° + 45° = 225* 
iv x 
«ep z[ 
(2) 2co58-120 coses} 
cos is positive in the first and fourth quad. 
Ө = 60° or @ = 360° — 60° = 300° + 
уөє}ө, 


z45 


Ж. 
[n 
sin@= 1. 
sin is positive in the first and the second quad. 
5.82 30° or 8 = 180° -30* = 150° 


хөє]о.2[ 20=30" 
(4) 2sin (2) - 3 
^. sin (90° — Ө] -Ẹ Ен 


++ cos is positive in the first and fourth quad. 
2. 8 =30° or 360° — 30° = 330° + 

x 
:»ee]oz[ 


58-307 


(1) + cos @=—4 (negative) 
Ө lies in the 2 orthe 3™ quad. 


+: The acute angle whose sin р is 60° 


+. @ = 60" or Ө = 180° — 60° = 120° 
Tbe SS. = {60° + 120°} 
(4) cos8 9-1 ^ The SS. = {180°} 


(5) sin — 12 (negative) 


2 
2. 8 lies in the 3” or the 4^ quad. 


+; The acute angle whose sin = 
= 180° + 60° = 240° 

ог Ө = 360° – 60° = 300° 

A The SS. = {240° + 300°} 
(6) 7 tan 8 = – 1 (negative) 

+. Ө lies in the 2™ or the 4^ quad. 
The acute angle whose tan = 1 is 45° 
4, 82 180° — 45° = 135° 

or 8 = 360° – 45° = 315° 

^ The 5.8. = {135° +315°} 
(асва 


is 60° 


2. 8 lies in the 3" or the 4! quad. 

“The acute angle whose E 
7. 8 = 180° + 60° = 240° 

‘or @ = 360° — 60° = 300° 

A The 5.5. = {240° , 300°} 


ea 


A sing=sl 


pE PA 1 
(8) + sin’ 0= 2 1 


+ sin @= + (positive) 

2. 8 lies in the 1" or the 25 quad. + 

+: The acute angle whose sin is 
+ Ө = 30 or Ө = 180° –30° = 150° 
or sin Ө = (1) negative. 

+. 8 lies in the 3" or the 4" quad. 

= 180° + 30° = 210° 


or Ө = 360° – 30° = 330* 
^ The S.S. = [30* » 150° ‚210° ,330*] 


^: sin (negative) and cos (positive) 

Ө lies in 4^ quad. 

‘The acute angle whose sin = Bi 60" 
@ = 360° — 60° = 300° 


+ sin (180° -3 Ө) cos (360° —2 0) 
+ tan 2 8 cot (Ө-180°) 
= sin 90* cos 60* + tan 60° cot (- 150°) 
= cos 60° — tan 60° cot 150° 
= cos 60* — tan 60° cot (180* —30*) 
= cos 60° tan 60° cor 30° 
=4+ 3x 3-31 


[6] 


^ tan (B - 15*) = cot (2 8+ 15°) 
+ (8— 15°) + (20 + 15°) =90" + 180° n 
58-19 +204 15° 299 


NT: 


(270° + 60" 


7. sin (180° — Ө) + tan (90° – Ө) 


tan (270° — 8) = sin Ө + cot @—cot Ө = sin Ө =: 


£05 (20-35) 
Ж sin (38—25*) = cos (20 — 35°) 9 - 
^ (88-257) + (20 — 35°) = 90° + 360* n [ 
30-25°+26-35°=90" Ке ту Where k>0 esee B 
x Е E 
eer rear *(3 E 
+ sin (180°—8) = +5100 7. ese (90° — Ө) sin (90° + 8) + 12 tan (270° + Ө) 
ns 7 sec cos B + 12 (- cot 8) 
=1+sin30°=14 c 
Een 1-5 
stan @= cot28 @ Р 
votas I 
290° 
РЕР <=<180° А 9 
2. o lies in 2™ quad. EE 


» Trigonometry 


~ соз & (negative) 
3 


cos 


H 
r ü е 4 
#25 sin x —4 cot x = 25 x > AxT 
=20+3=23 


tan a= 3 (positive) 
Enta niera quad. 

2 is the smallest positive angle 
4. а lies in the 1" quad. 


‚езй сыйы 
sna i seos a= $ 


——: 


меан d nae d 


“> tan B= ү; + 180° <В <270° 
^. В lies in the 3 quad. 


E 
эке B= 


^. a lies in 2™ quad. 
sebo 

BEBE an| 
fiesta te d quad, 

~ cos d cos B+ sin cc sin В 


2. B lies in the 2™ or 4^ quad. 
тё Bis the greatest positive angle » 
BEJ «3ex[ 

2. Blies in the 4? quad. 

(1) The expression 

sin a. cos B 


.A- 3 ME 
15 


тайнен s Күтүр sec o. (- tan В) 


(3) The expression = sec а (- tan B) (cot о) (- sec В) 


FE) 


8 is complementary of (90° — Ө) 
The terminal side of the angle whose measure is Ө 


экееен ные ны (rei) 
х?+у?=1 
^8 
Ө makes the point (12 » y) on the unit circle. 
2009= 412 ssin = ў 


stan 0 = {у эзесӨ= 15 
rose = 43 co - 12 


Const. : Draw CE L AB 

Proof : In the quadrilateral ABCD 
m(Z В) = 180° - 8 

In the right-angled triangle 

BEC at E: BC 2144425 = 13 cm. 


5 sin B = sin (180° ~ Ө) = sin @= 4. 


em 


+p 180° «o 2707 


2 lies in 3™ quad. 
ттш B==3? (negative) 


in the right-angled triangle ВСЕ at С: 


BF=9+4={13 length unit. 


sese (4 BRC) eese (180° ө) = ac 0 05. 


o 


(Da /— (2d E 
($)0 (ба (De (8)b 
(9): (0 anc 
Instructions to solve 8. 

(1) 7, cos 90° = zero 


^. соз 45° x cos 46° x cos 47° x ... x cos 90° х 
cos 135° =0 


sin 75° = sin (90* — 15°) = cos 15° 
scos 12° = cos (90° — 78°) = sin 78° 

+ sin 75° x cos 12° x sec 15° x esc 78° 

= cos 15* x sin 78° x sec 15° x esc 78° = 1 


ay xay 117 


B sec [ic I a n ec BI ec 
FP) xc OF -EF) ас (0 - xci 9Р1 


sin3X , an2X 
(8) Soca хаз 
sin 3x 


5 @=zer ors 2t or 4 Mor... 
огсоз@=-1 
=&Лог+3Логе5 Лог... 

zem ort Kort 2Mort3 Лог... 
=n 7 where n EZ 


(7) tan x= 3 
2. X belongs to the second quadrant or fourth 
quadrant. 
+ There is a solution to the equation every half 
revolution, 
$7 Os Xs 15 Л includes 15 half revolution. 
7. Number of solutions = 15 solutions. 
(8) 720 = 180° -2а 
tan (180-29. 
tan Ө = tan ( 182 
= (ап (90° — a) 
cta € 
cos 
1 
"m 
б 


(9): OA=0B=3 cm. 
(two tangent segments) 
In ACOB: ZO is right 

^ BC={G) +07 
= 5 length units. 


›сов@ =сов(90°+т(/СВО)) > 
=~sin (2 CBO)--$ 


(10) -: ADCB is a cyclic quadrilateral 
+ m ADC) = 180 - 8 
2. cos (Z ADC) = cos (180° — Ө) =— cos Ө 
АВ is a diameter in the semi-circle M 


2 £ B is an acute angle 
singed? 
2 5 won 
v cos = ту 
+ 


Жоо (4 АРСу=-үр 


(11) ~ The equation of the straight line 


у==2х+5 
? 
ў 


+ tan (90° +8) ==2. 
scot @==3 


a 
(1) © cos (180° — X) =—cos X 
2. соз 160° = – cos 20° 
scos 140° = — cos 40° ... ete 
+. The expression = (cos 20° + cos 160°) 
+ (cos 40° + cos 140°) + (cos 60° + соз 120°) 
+ (cos 80° + cos 100°) + cos 180° 
= (cos 20° — cos 20°) + (cos 40° — cos 40°) 
+ (cos 60° — cos 60°) + (cos 80* — cos 80°) 
+cos 180°=0+0+0+0+(-1)=-1 
іп (360° — X) z — sin X 
=sin 1° 
sin 2* .. etc. 
^ The expression = (sin 1° + sin 359°) 
+ (sin 2° + sin 358°) +... + sin 180° 
=0+0+... 


» Trigonometry 


(1) 7 0° 565 120° 30360 
By giving to 3 8 some values to some special 


ч y=cos3 8 

form the table » then draw the graph by yourself 
+ from the graph we get the max. value = 1 
эе min. value — 1 and the range = [- 1 »1] 


(2) : 0° < 180° 
By giving 2 6 some values to some special 


20° +20 = 360° 


v y=5sin20 

form the table » then draw the graph by yourself 
+ from the graph we get the min. value =— 5 the 
max, value = 5 and the range = [- 5 +5] 


Draw by yourself » from the graph we get the range 
ofy=4cos8is[-4 +4] 
эйе max. value =4 » the min. value 2 — 4 


Multiple choice questions 
(1) (2)ь (з)а (4)b 
(5)а (6) (Ne (8) 
(9а aoc (ye аза 
аз)е (sb asb — 6b 
ате asa (19) ¢ 

Е Essay auton) 

o max. value. the range. 
1 l 
eo te 
2 5 
КЕ BH 
(з) 2 -2 L252] 


Ө Form the table and draw by yourself + from the 
graph we get : 


min, value | тах. value | the range 
CET = 4 Es 
Qj -4 4 [-4.4] 
(3) -2 2 E252] 
(4) -3 3 E353] 


»the range of the function : у =3 sin Ө is [-3 »3] 
эбе max. value 23. >the min. value =—3 
BC Higher skins 

(ї)а (2)b (3)0  (4)b  (S)c 

(6)d (7)d  (8)b 

Instructions to solve : 

(1)7-15sinX&1 ^d0z-sinXe-l 
^-ls-simXsl  5152-sinx«3 
292258041 {smsi 

(2) The greatest value of the expression 


*b-5 


(4)a=sinF=1 + b=sin 


2 
*lal+lb]=]1]+|-11=2 


(5) 7 В=2л » A=-7 
^В-А=27-(-л)=3л 


(6 ) The number of points which the curve y = sin 3 x 
X number of periods + 1 
in 3 has period every 22. 
2. Number of periods in the interval 

[0-22 
2. Number of intersecting points =2 x 3+ 1=7 


(7) The curve y = sin (а X) 
2. It makes a complete period for each 22. 
+. The number of the complete period in the 
interval [0 2 x] is a 


=2xatl 


а=4 

(8) The curve f (X)=sin2 X+ 1 

makes a complete period for each 22 = x 

7 The number of complete periods in the 
interval [0 52 7] is2 

7 The number of required times =2 


Multiple choice questions 


(02a (2) (3c (4 (5) 
(6)a (7)a (8)а (9)а aoc 
орь (24 a3c 

Essay questions 
(1)36 52 12 (2)38 823 


(ner sisi 


(4) - 8 tan! (- 08227) +- 0.8227 negative. 
2. 8 lies in 2™ or 4^ quad. 
s @ = 180° — (39° 28 33) = 140* 33 27 
Ө = sin ! (04652) +- 0.4652 (negative) 
Ө lies in 3 or 4" quad. 
Ө = 180° + (27° 4323) = 207° 43 23 
(6) 7: Ө= cos (- 0,5206) »— 0.5206 (negative) 
+ 8 lies in 2™ or 3 quad, 
+. Ө = 180* - (58° 37 3) = 121* 23 2T 
(1)15263 
(8); Ө= cot ' (- 1.4612) »— 1.4612 (negative) 
7. Ө lies in 2° or 4^ quad, 
B= 180° - (34° 23 13) = 145° 36 4d 
(9) 17° 23.23 
(10) -: Ө = csc^ ' (~ 2.5466) »— 2.5466 (negative) 
2. 8 lies in 3 or 4" quad. 
82180 + (23°F 1) =203°7 13 
(11) сг Ө = sec"! (—3,57) 5- 3.57 (negative) 
2. 8 lies in 2” or 3 quad. 
+ 82 180*- (73° 43 59) = 106° 16 T 
(12) 19* 33 58 


(5) 


(1) > B= sin 086603 «0.86603 (positive) 

+. Ө lies in 1" ог2 quad, 

2.62 6 03or6- 180° -60*03— 119* 5958 
(2) e cos! (04752) +- 04752 (negative) 
lies in 2° or 3" quad. 
= 180° (61737 39) = 118° 22 2T 
ог = 180* + (61° 37 35) = 241° 37 39 


(3) 8 = сэс! (- 12576) +- 12576 (negative) 
г. 8 lies in 3" or 4^ quad. 

Ө = 180° + (52° 40 13) = 232* 40 13 

ог Ө = 360° - (52° 40 13) = 307° 19.43 


(4) Ge tar! 15417 + 15417 (positive) 
^. B lies in 1° or 3" quad. T 
огё = 180° + (57° 153) = 2377 Ì 53 


» Trigonometry ^. 


(8) @= cos"! (- 0642) +—0.642 (negative) (2)7ex8- 2 sesos 
2. 8 lies in 2 or 3° quad. 7.8238 58 33 
@ = 180° (50° 3 33) = 129° 58 28 (3) vsino= 4 
or = 180° + (50° 333) = 230° 332 ^ 
28226 2318 


(6) @= sec”! (2.0515) » 2.0515 (positive) 
+ Ө lies in 1" or 4% quad. 
5.826493] 90° «0. 180° 
ог@ = 360° — (60° 49 37) = 299° 10 23 

(1): Ө=сзс`! (= 1.8715) +— 1.8715 (negative) 

7. 8 lies in 3% or 4^ quad. 

- Ө = 180° + (32° 17 58) =212° 17 53 
or @ = 360° - (32° 17 53) =327° 433 

(8) O= сог! (2.7012) +~ 2.7012 (negative) 
+. lies in 2 or 4^ quad. 

2.62 180° — (20° 18 53) = 159° 417 

or = 360° - (20° 18 53) = 339^ 417 

(9) *: @=tan”! (- 2.1456) »— 2.1456 (negative) 

2. Ө lies in 2™ or 4" quad. 

+ Ө = 180 - (6570 48) = 114° 5020 

or = 360° — (65° б 40) = 294* 59 


7 cos Az - 0.5807 s mL A) = 125* 30 
лад B 2 04578 s m(L В) 24° 36 
^ mi А)+т (4. В) = 150° 6 

m(Z C) = 180* – 150° ё = 29* 54 


tan 8 = 0499 (positive) 
Ө lies in 1" or 3 quad. 
s 02263] 
or @ = 180° + 26° 31 = 206° 3T 
«52 sd ) ties in 2 quad. 
aR [8] 
+: сов @=— 0.3564 (negative) 
0° _ 45° = 135° | ~ Ө lies in 2” or 3% quad 
Let cos Ө = 0.3564 29-2697 
) ties in the 4* quad. 8 = 180"—69° 7 = 110° 53 
^. 8 lies in the 4^ quad. ог Ө = 180° 4-69* 7 = 249° 7 
EE EE 8 
+ Ө = 360° — (53° 7 48) = 306° 52 13 tanc 4 positive 
[1] 2. 8 lies in 1” quad or 3™ quad. 
aye mosg ^; @ is the greatest positive angle 
в 2810 .sev[ Ө lies in 3™ quad. 


(ESPN S/S) [Code WO раа | 49 


5 sin а= sin (180° ~ 30°) (-sin 8) + 4 (- esc @) 


x tan (180° + 45°) = зїп 30° ($)+ 1 (2) tan 45° 


slx$4125:5.13 

2 3€ 20 20 

z sin = 43 (positive) iesin I" or2* quad. 
BH TET 
20 a=40° 32 

ога = 180° — 40° 32 = 139° 28 

sinx- 3 

+ 90° «x < 180° 

4 x lies in the 2™ quad. 


соз (360° — cx) + cot (270° -8) - 2 


d Peos « +tan @=2 
5624 ж: 

-фхй+шө=2 
^. tan Ө = 1 (positive) ~. Ө lies in 1" or 3™ quad. 


Altez 


vümá4Sl 2. @=45* or 0 = 180° +45° = 225° 
@ ‚ 
From the graph Я 
AC =4 unit length. 4 
BC = 3 unit length. E 
1 


ІС x 
T334s$97 


n 8236 52 12 
Karim's answer is the right because. 
сб = 1Ў orseco s D 


Higher skilis 


(i)a (2)b  (3)b 
Instructions to solve : 


(4)а (5)c 


(2)In AABC: 
m(ZB)- 90 
АС ={(5 +012} = 13 cm. 


(&)-mc acm 
+ sin (2 ACB) = б, 
(3) The area of parallelogram ABCD = 40 cm? 


‘The measure of the angle which the hand made after 
10 minutes = 60° 
+ The covered distance by the point 
x 
= x6227tcm. 
rx em. 


The distance covered during one revolution. 
=2 Ж х 9000 = 56548.67 km. 
+ The speed of the satellite = 394807. 

= 9424.78 km/hour. 


‘The radius length of the circle of the satellite path 
= 6400 + 3600 = 10000 km. 

+. The distance covered during one revolution 

= 270 x 10000 = 62831.85 


г The distance covered during one hour 


8 20944 Kn. 


(1) The measure of the angle which the shadow 
rotates after 4 hours 
= 15° «4x2 ost 
1807 


(2) The degree measure of the angle 


эл „ае. 
кшк 
7. The number of hours = 120° + 15° = 8 hours. 
(3) The radian measure of the angle which is made 
by the shadow after 10 hours 
= 15* x 10 x= SE 
x 10x з 
^. The length of the arc SE aie oomen. 


s sin 8, =k sin 0, 


sin 8, = ELS 


^ 0,230* 


"- 


| 
(1)The related angle 
= 180° — 132° 
m 
(There are other solutions) 
(2)cos48 =. 
27 26 cos 48° 


= 17cm, 


in 45° = 2 
(2) sin 45: n 

ac d2sin45* 
=849m 


»Trigonomety 


n 10 7. 10=6sin (15 п)? + 10 
2.650 (151)%=0 + sin(15n)°=0 

2 15n=0 2120 

or 15 п= 180 an=]? 
ori5n-360 nz24 

ог 15 п = 540 п = 36 (refused) 


+. The depth of water = 10 m. 
atn=0 s 12 »24 hours. 
S=6sin (15n) +10 
p о [1 [а 
w | is | 1 | 5 [0 


5 (metre) 


6n Ww u tio, 
The ship enters the port at n € [0 » 12] 
+. Number of hours = 12 hr. 
24B. 
sino = A f 
Sukr E 
[AE 
5.8236 5213 é Li 
NP ES м 
+ Ө“ „зе 5313 хЯ cou 
^ 
+? i 
e B 
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Geometry 


Answers 
of Unit Three 


| Answers of Exercise je 


218 мине choice questions 


(2)b (3)b (4)b 
(6)c (7) (8)а 
aoc ape ana 
ада asja 168 
(18) с aea QUb 
Qc Q3)b @4)а 
Oc 

Essay questions 


(1) m{4B)=m(4X) 
sm(2C)=m(4 Y) sm(ZD)-m(Z2Z) 
^ m(ZA)em(ZL) 


) + Polygon ABCD is a rhombus. 
^ m(ZA)em(Z C) жеси 
эг polygon YXLZ is a rhombus 
4m(2X)=m (2 2) 390 29 qe 
v7 m(ZA)em(Z Y)» m(2 Be m(Z X) 

(£13 vC D)emit Ez) () 


110° 


YX "XL Lz" z^ 7 e 
From (1) »(2): 

2. Rhombus ABCD ~ rhombus YXLZ 
similarity ratio = 42 


у AD / BC + AB is a transversal 

.m(Z A)» 180* —m(Z B) 
Ү21 XL AZ isa transversal 
т (2.2) = 180° m(Z L) 
m(ZB)sm(ZL) 2. т(2А)=т(2 7) 
m(ZA)=m(2Z) + m(ZB)=m(éL) 
+m(20)=m(2 X) 


From (1) (2): 2.m(ZD)=m(ZY) в) 
2. Polygon ABCD ~ polygon LXYZ AB LBC CO LADS 
bee iz TZ IX XY £Y 4 o 
pean a= Y From (1) (2): 
(2) s: Polygon РОХЕ is a square 2. Polygon ABCD ~ polygon ZLXY 
s polygon ABCD is a square. similarity ratio = $ 
2. Square РОХЕ ~ square ABCD 
~ SABC~ANML 
AB _ BC _ AC 
2. SS == ==> = scale factor 
2. The two polygons are not similar NM ML NE 
(4) *: Polygon ABCD is a parallelogram 24-9 
s m(Z В) = 180° – 70° = 110° Scale factor= 18 = 3 (First req.) 
:: polygon GFEX is a parallelogram seem. sy eol em Gimir 


m (/ G) = 180* — 110° =70° 


m(ZA)em(ZG) +m(2B)=m(ZF) 
sm(Z C) e m(Z E) 
sm D)em(ZX) 


From (1) +(2): 
2. Parallelogram ABCD ~ рагай 


» similarity ratio = È & 


E 


27cm. 


> AADE— AABC 
^ m (Z ADE) =m ( B) and they are 


^ AB=24 cm. » BC - 27 cm. 
sAC 230 em. (The req.) 


Let the two dimensions of the second rectangle be 
Xem, and y cm. 


“> The two rectangles are similar. 

ху 

X-40cm. зу=60ст. 

^. Area of second rectangle = 40 х 60 = 2400 cm? 
(The req.) 


+ Polygon ABCD ~ polygon XYZL 

^ m(ZA)e m(Z X)- 115° 

m(Z XLZ) = 360° — (115° + 85° + 70*) = 90° 
2 polygon ABCD ~ polygon XYZL. 


perimeter of polygon ABCD 
perimeter of polygon XYZL 
195 
perimeter of polygon XYZL. 
(First req.) 

+ perimeter of polygon XYZL = 26 cm. (Second req.) 
[8] 
(xy (2)cD 
(3)AD (4) XYZL ABCD 


» Similarity 


AMAB~AMCD = 
<. m(Z A) = m (/ C) (They are drawn on BD 
and on the seme side of it 
^. The figure ABDC is a cyclic quadrilateral 
(First req.) 


48. 8. MB 
"MC 425 
MC =2.4 cm. 5 MB = 5cm. 
ВС=24+5=74ст. 


(1) Notice that the required triangle is an enlargement 
of ABC and let А А B C ~ A ABC 


AC 
AC = scale factor 


(Second req.) 


9 
^S ABz125cm. BÓ - 15cm. 
SAC -225cm. (The req.) 


(2) Notice that the required triangle is a shrinking of 
A ABC and let AÂ B ~ A ABC 


(The req.) 


(1) Notice that the required rectangle is 
an enlargement of the given rectangle and let 
rectangle ABCD ~ rectangle ABCD 
АВ _ BC _ perimeter of rectangle ABCD 


САВ 2 BC ~ perimeter of rectangle ABCD 


= scale factor. 
AB _ BC _ perimeter of ectngle ABCD _ 5 
75026 3 -" 


s AB-30cm. BC = 18cm 
s perimeter of rectangle ABCD = 96 cm. 
area of rectangle ABCD = 30 x 18 = 540 cm? 
(The req) 
(2) Notice that the required rectangle is a shrinking 
of the given rectangle and let rectangle ABCD. 
~ rectangle ABCD 


[55] 


23 


АЙ _ ВС _ perimeter of rectangle ABCD 
“AB ВС perimeter of rectangle ABCD 
= scale factor. 


E 58 


=04 

LABS ran C= mel 

+ perimeter of rectangle ABCD = 12.8 cm. 

з area of rectangle ABCD = 4 x 24 =9.6cm? 
(The req.) 


+ the scale factor of similarity of polygon M, 


10 polygon M, = £D. Wa 


(2) 


ДАВС ~ A DBA 
^ m(ZC)em(Z DAB) 
^ AB is a tangent to the circle passing through the 


77 AB = 8 unit length » CD = 12 unit length 
»Ер = 8 unit length. 


vertices of A ADC (First req.) PERENE m: 
З A ABC — A DBA Г-ы to polygon М, = АВ = 8 =1 
^ (AB)? =DB x BC SC E 
2. AB is a mean proportional between BD and BC »the scale factor of similarity of polygon М, 
(Second req.) to polygon М, = CD = 12 = 3 
, AB. BC. AC 
“DB ВА ^ DA (Thira [Histor skis 
+: Rectangle ABCD ~ rectangle AEON 
DA=5cm, DB s 4cm. perimeter of rectangle ABCD 
CD=9-4=5em. (Third req.) |“ perimeter of rectangle AEON 


Let side length of square of net = unit length. 
2. length of diagonal of square = unit length. 
a) 


From Pythagoras : 

2 AB =ү2 unit length CD = 

+ЕВ =4[2 unit length. 

^ The scale factor of similarity of polygon M, 
42 

AN? 24 

Fri 


unit length 


to polygon M, = FR = 


56 


a)b (Qc (3)a (4)c 
(5)b (6)a (7)d (8)d 
(Me (10) ¢ apa (12)b 
(13) [LI asd авс 
ana asc ab (20) с 
орь оза (23)а (24)b 
Qsb Q6c Qnc (28)b 
29e Gb Gub (32) 
(эа Gad Gsb 36d 
anb GSb (39)c (40)c 
anb [zn (43) [ri 
5a (4б а. 


(1) In ABC: 
m (ZA) = 180° - (80° + 55°) =45° 
2 m(zA)em(Z D)e45* 
»m(Z C)e m(Z Р) = 55* 
2 AABC ~A DEF 
(2)InAABC: 
m (Z B) = 180* — (65° + 30°) = 85* 
sin AXYZ: 
т (2 X) = 180° - (75° + 65°) = 40° 
^. NAA ABC S XYZ: 


onlym(Z A) em ( Y) 
2 The two triangles are not similar. 
(3) ~ AC//DB + AAEC ~ A BED 


(4) 


> AA ABC + DEF are two equilateral triangles 
2. ДАВС ~ A DEF 
(5) AA ABC + XZY are isosceles triangles 
+т (2 В) = т(4 2)= 70" 
ДАВС ~ А XZY 


(6) ABS AE. AAADE „АВС aren't similar 


29 :ХҮ.2.Х2.3 
(7) AXYZ~ ANIM because : ХЕ =TM NM” T 


(В) A AEC ~ A BED because : AE 
+m (4 AEC) =m (4 BED) (VO.A.) 


2. ДАВС ~ АВА (QED.1) 


We deduce that: m (Z ABD) =m (4 ABC) 
(QED.2) 


2 BA bisects / DBC 


+m (2 AEB) = т (Z CED) (VO.A.) 
AABE- ADCE 


In AA ABM + ACB : 
* Z Aisa common angle 
»m(Z ABM) m (4C) 
2 ДАВМ — ААСВ 

; АВ „АМ с B 
"AC AB 

+. (АВ) = АМ x AC 


(1)AADE— ААВС 
»AADX ~ AABY +A AXE — ДАҮС 


(QED) 


0) 


(2) 


from (1) 52) » (3): 


DX „ХЕ, DE 
“BY ҮС BC 


> Similarity — 


z m(4C)=m (4 ВЕР) 
7 m (4 BFD) = ш (4 EFC) (V.0.A) 
^ m(ZC)em(Z EFC) 
А (QED.2) 


^ A DBA ~ А BEC We deduce that 

m (Ż ADB) = m (4 CBE) and they are alternate angles 
+ AD/ BC (QED.1) 
m (4 ABD) = m (4 CEB) and they are alternate angles 
AB (QED.2) 


In AA ABC + AED: 

DE pd 

»m(Z BAC) = m (Z EAD) (УОА) 

2. ААВС ~ А АЕР 5 

We deduce that m (2 АСВ) = m (4 ADE) 

and they are drawn on BE and on the same side from it 
BCDE is a cyclic quadrilateral. (QED) 


In AA BDE + BAC: 


^ DE=Sem. (QED. 1) 
We deduce that from similarity 

m (4 BDE)=m(4 BAC) 

2. ACDE is a cyclic quadrilateral (QED.2) 


(First req) 
(YZ)? = (XY) + XZP = 144 + 256—400 
= YZ- 20cm. 


^ 144= YL x 20 
(Second req.) 
(Third req.) 


эу (XYP=YLx YZ 
2. YL=72em. 


(QED. 1) 


т LAs2C subtended BD ® 
22А) (20) 

+» 2 Eis a common angle 
2 AADE~ACBE 


ВЕ CE 
DE + (DE) = 60 
- (DE +7 DE-60=0 


(ОЕ +12) (0Е-3)=0  &DE-5em, 

A CE- 12cm. (Second req.) 
D 
E 

AB is a diameter in the circle ре 


(2 АСВ) = 90° 


> Similarity —— 


AABDis right-angled at B «BC L AD 
- (ВС) = CAx CD 


B 


s DC-2BD 
AD 2 612 cm. 
+ (АБ = DB x DC 
3 (2) = DBx2DB 
+ (BD) - 36 ^ BD=6cm. 

CD 12cm. + (AB) 26x 18 = 108 
AB = 613 cm. «(AC = 12 x 18216 
4 ACE 66 em. 


^ 72=2 (BD 


(The req.) 


+: BC//AD » AB is transversal. 

m (2A) =m ( B) = 90° (alternate angles) 
7 In AA ABC yEAD: 

AB = 2 =2 (Because E is the midpoint of AB) 


+B 12-2 
ym (ZA) e m(Z В) e 90* 
2 ДАВС AEAD (QED.1) 
We deduce that: m (4 BAC) = m (4 AED) 
and they are alternate angles. 
(QED.2) 


(Second req.) 
From similarity we deduce m (2 BAD) =m (4 C) 


+. AB is a tangent segment for the circle passing 
through the vertices of A ADC 
(Third req.) 


^. m(Z ОКЕ) = т (2 LEM) 


and they are corresponding angles 
+OK /LE (First req) 
m (Z ОЕК) = т (4 LME) and they are 
coming mi 
; БОЛЕМ (Second req.) 
-LEVOK ANKO ~ ANEL 
„NK KO. 45 RI 
“NET EL 9 "Ww 2 
A 2NK=NK+4 
NK=4cm. (Third req.) 
^ 
D 

Fk € B 

+ AABC — A DEF 


^ m(Z B)=m (4 E) sm(Z C) e m(Z Р) 
In AA ABX s DEY: 
7m(ZB)em(ZE) 

+тш (2 ВХА) = (4 EYD) - 90* 
AABX ~ A DEY 


ВХ. АХ ay 


"m(ZC)-m(ZF) 
+m(ZAXC)=m (Z DYF) = 90* 


4 BX x YF=XC x YE 


+ (АС 2225 
(AB) + (ВС) = 225 


+ HD=63 cm, »BD=12x 1 = 
+ HD=63 om, +BD=12x }=3em. 
2. Figure ABDH is a trapezium of area. 


9463 2 
ABLDH „вр 28S „зз om? 


(The req.) 


In AA DBA + ABC: 

(DB, BA, 

“AB BC 

2 В is common @ 
^ ADBA— ДАВС 


^ 


(QED.1) 


We deduce that : m (4 ADB) = т (Z CAB) = 90° 


+ AB=AC ‚АЕ LBC .. 


+: (AB) = BE x BD 


s ADLBC (QED.2) 
a 
In AA ABE DBC: In AA BXA + CDA: OE 
Eoi sm(ZB)=m(2C) 
+m (2 ВАВ) = m (4 BDC) "| wo inscribed angles subtended by AD 
two inscribed angles subtended by BC ARRAS ROD өз. 
2 AABE ~ A DBC тонау | odtisi: 
m(Z ABE) =m (Z DBC) m(Z АХВ) = m (ё ADC) 
BD bisects £ АВС (QED.2) | + mZ ADC) = 90° 
R0 | + AC isa diameter in the circle (QED.2) 
А 
+: & C complements 2 DAC 
+4 EAD complements £ DAC AB=AC 
^ m C) e m (Z EAD) Xm(LABCem(ZACB É ^ c b 
+m (4 DEA) =m (2 DFC) = 90* m(Z АВО) = ш (Z ACE) a 
2 MADE~ A CDF (QED.1) | - (АВ? - DBx CE 
V(DE =АЕхЕВ < DE=AExEB „АВ @ 
2 DRE CE 
ОЕ) = AF x FC 2 DF=AFxFC E iss 
2 Area of rectangle AEDF = DE x DF 
={/AExEBxAFxFC 
(QED.2) 
X ()4 (зе (3b (4d (5)b 
a (6)b (Dc (8) (9) (0b 
ia eiie арь anc аза (с 
sm B)em(Z HXY) à 
MÀ RO | Instructions to solve 


(corresponding angles) 


»m(Z С) = m (Z НҮХ) (corresponding angles) 


2 ДАВС ~A HXY 


60 


(QED.1) 


27Х-7у=1х+2у 


» Similarity —— 


=5АЕ +40 
AE- 10cm. 

72 M is the point of concurrent of medians 

of AABC 
M. 


(2) 


(AD is median in A ABC 


; Dine wldpaia of ЕС 
ED/AC ED=4AC=9em. 


(3) In AA ABC »DBA 
7 (2 ВАС) 2 m (Z D) » 2 B is common, 


,ABQBC.AC . 6 „вс 
"DB BA DA “SBC 6 
23625 BC+ (BO 

+. (BCY +5ВС-36=0 

+ (BC=4)(BC+9) 2. BC=4em. 


(4) In AS ACD «ABC : 
m (4 ACD) = m (2 B) +2 A is common angle. 
+ AACD-AABC АС 


‚Ж > 
“yer X 


x-y =уг=16 

(5) ': A BDE is an equilateral triangle. 

т (4 BDE) = т (Z BED) = т ( DBE) = 60° 
2. m (Ż BDA) = m (2 BEC) = 120° 

т(2 DBE) = 60° 

m (2 ABD) +m (2 CBE) = 60° 


+' m(Z BAD) +m (Z ABD) = 180° — 120° 
=o" 

^ m(Z BAD) =m (2 CBE) 

In AA DAB » EBC; 


т (4 ADB) = m (2 BEC) = 120° 
ym (4 BAD) =m (4 CBE) 
2 A DAB ~ A EBC 


6cm. 
(6) > 2 EDF is an exterior angle of the triangle ADC 
~<- m(Z EDF) 2 m (Z 3) + m (4 CAD) 
oy m(23)em(Z1) 
^ m (4 ЕРЕ) e m (4 1) + m (4 CAD) 
=m(2 САВ) 
Similarly : m (4 DFE) =m (Z ABC) 
LA DEF = AACB 
^ DE: EF: FD=AC:CB:BA=12; 11:7 
(7)In ADAE: : XY / AE 
o ua nM 
per "1 
A3DX22DX48 у. 
In AABC: v DE / BC 
+ SADE~AABC 2 AE=AD 
EE 
Ав 
^L DB=16-12=40m. 
(8) In AN ABC ›СЕР: 
+ m(Z ACB) m (4 ECD) = 90* 
In ДАВС: m(Z В) e 90* 
m(Z ACB) + m (Z CAB) = 90* 
^ m(Z САВ) «m (Z ECD) 
ААВС АСЕ + AB=BE=AC 
PE TTS 
6^y 2 
х? у= (515) 
5х2=125 202=25 
axes nye 
2 Х+у=5+10=15ст. 
(9) In the quadrilateral AXFZ : 
+ m(ZAXF) + т (/ АЛЕ) = 180° 
2. AXFZ is a cyclic quadrilateral 
= т(/ DFE) e m(Z A) 
Similarly : m (Z FDE) =m (4 В) 
2 AABC~AFDE 2. А8 = ВС 


P 


Hoo. 
2X «xy = 125 


4 FE=3em. 


61 


(10) In A ABC: > m (4 A) - 90* 
7. 2 B complements 2 C 
InAYFC: v m(Z Е) =90° 

^. £ C complements £ FYC 

m(Z B) e m(Z FYC) 

In AA BED » YFC: 

7 m(Z РЕВ) = m (2 YFC) = 90* 

»m(Z B)- m (Z ЕҮС) 


п а ХВЕ „ЕБ. HD 

куше eee 

DE 2. YFxED=16 

у The area of the square DEFY = 16 cm? 
(11) In A ABC: 

~ EFVAB E.E 

v EFV AB uu a 

sin A DBC: 

m 


EF-2cm. 


(13) + 2 AEC supplements 2 BEC 
+ 2 АСВ supplements 2 ACD 

т (4 BEC) =m (Z ACD) 

+ m(Z АЕС) =m (2 ACB) 

In AA AEC + ACB 

о т(2 AEC) =m (4 ACB) 

» Ais a common angle. 

2 AAEC~ AACB 
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7. СВ =12сш. АВ = 16cm. 
^ BE-16-4- 12cm. 
2. ВЕ+ВС = 12 12cm. 2 24 cm. 


ААВС is right angled triangle at B 
BELAC 2. (АВ) = АЕ x AC 
216=4хх13х = 

(ВС) =CExCA=9Xx13X=9x 13 х? 


-9x1x4 
236 

^. BC=6em. 

^. The area of the trapezium ABCD = 359. 6 


2 
=39 п? 


[nr (2)а (3a (4)c 
(c (6)a (7)d — (8) 
(9)c аоь (ye аза 
аза asa asa аба 
ane asa ас (20)b 
apa озь (23)¢ олус 
asa (26) b Qna (Вс 
E Анонси (yg 

Ата оње 2 triange 027 4 
Let area of the 1" triangle =9 X 
+ Area of the 2™ triangle = 4 X 
2 9X44X=130 2 13X=130 
EP) 
+. Area of the 1” triangle = 90 cm? 
sarea of the 2™ triangle = 40 cm? (The req.) 


7 Ratio between lengths of two corresponding sides 
21:3 

2. Ratio between areas of the two polygons = 1 :9 
Let the area of the 1" polygon = X 

^. Area of the 2™ polygon = 9 X 


`9Х-Х=32 + BX=32 x=4 
2 Area of the 1" polygon =4 cm? 
sarea of the 2" polygon = 36 cm? (The req.) 


: AB/DC 
' m (4 B)= m (4 DCE) (corresponding angles) (1) 
+ ACW DE 
+ m (2 ВСА) =m (Z E) (corresponding angles) (2) 
From (1) + (2) : + A ABC ~ A DCE 
, Area of AABC _ asy 
" AmaofADCE DC 
; Aa of AABC | 9 

16 
+ Area of A ABC = 36 cm? 


(The req.) 


,, Atea of AADE 


a 
" AmaotAABC 9 


+. Area of А ABC = 135 cm? 
Area of trapezium DBCE = 135 — 60 = 75 cm? 
(The req.) 


+ AA ADE + ACB have: 


Let area of А ADE =X 
2 Area of AACB=4X 


7. Area of figure DBCE =4 X-X=3X 


PE { 
“Area of figure DBCE 3x 3 ery 
7 AA ABC » DBA have > 
2. B їз соттоп +m (4 C) = m (4 DAB) 
2. AABC~ADBA (First req.) 
p 28. BC 
DB BA 
2. (ABI =DB xBC=6x9 
+ AB=376em. (Second req.) 
мело. „(эс (=з! „з 
‘Area о (А РВА) \ВА se^ 2 
(Third req.) 
+: ABEO~AADO 
^, Amol (A EO), ( BO 
Area of (А ADO) AO 
» area of (A BEO) =9 cm? 
2. Area of (A ADO) = 9 x 4 = 36 cm? q 


ABEO ~ A CED 
a, Amaat (A BBO) , ( BO Y 
Area of (A CED) cD 

area of (A BEO) =9 cm? 
2. Area of (А CED) #9 x 9=81 em? 


2. Атеа of polygon BODC =81-9=72cm? (2) 
Adding (1) » (2): 
г, Area of parallelogram ABCD = 108 cm? 

(The req) 


+ FC// AD + DF is a transversal 
mí(ZF)em(ZADE) (Alternate angles) 

+ m (4 C) m (Z A) (properties of a parallelogram) 
2. ADCF~AEAD 

=, Amaet(ADCE рс ў: _ 
Area of (A EAD) 


» Similarity — 


7 т(2 ABC) 

zm XBY) (МОА) 
^m(ZA)em(Z X) 
»m(4C)=m(4 Y) 
sm(Z D)em(ZZ) 


EHE 


„9.1 ,Ар i 
“чт 2 xz 
2, Parallelogram ABCD ~ parallelogram XBYZ 
ё заза ABCD) (1)? + 


(parallelogram XBYZ) ip 1920) 


[10] ^ 
x 
c M B * d Ы 
ту The two polygons are similar. 
^ AMDC ~A NLZ ^ 


a, (polygon ABCD) =(2C)'=(M2) 
(polygon ХҮД) ` LZ NL 
+ (polygon ABCD) : a (polygon XYZL) 


= (MD)? : (NL) 


tangent of the two 
circles at A 

Proof : 

w m(2 1)=m (22) m(Z3)em(Z4) 

ym(Z1)=m(23) 

^ m(Z2)m(Z4) 

m(Z BAD) =m (Z CAE) 

^, A ABD ~ AACE 


, M@ABD) _ ED 
a(AACE) (CEP 


(VOA) 


(QED) 


AN 


7 


7 AAA ABE + ADC + BDE have: 
т (4 BAE) =m (Z DAC) 
=m (Z DBE) 


[64] 


+m (2 AEB) = т (Z ACD) = m (2 BED) 
2 A ABE ~ А АРС ~ A BDE 
г a (AABE) : а (A АРС): a (A BDE) 


= (ВЕ): (DC) : (DEY (QED) 
^ 
жк ыа. 
7 ДАВС ~ А ХҮ2 
1ВСхА” 


„ AABO) «(BC yy, MAB) ^^” 
a(AXYZ) \ YZ a(A XYZ) YZ x XL 

уры + BE 
Yz! YZxXL 

A BCxXL=AD x YZ 


(14) 


+: AAA ABX » BCY ,ACZ 


(QED) 


are equilateral triangles. 
2 ДАВХ — АВСҮ — ААС? 


A aaao „(в у' „(Ав 0 
ТҮ] ў 


АСГ ^ (AO) 


Adding (1) »(2) : 
A(AABX) +a (A BCY) _ (АВ? + (ВС) _ (AC? 
a (AACZ) СУ 


(acy 
< a (A ABX) +a (A BCY)=a (AACZ) (QED) 


15 
In AA BCE ,АВЕ: 
m (2 СВЕ) бапрепсу) = 
=m (4 A) (inscribed) 
»£Biscommon 
2 ABCE ~ ДАВЕ 

aa 
тт Van) co 
а(АВСЕ)=9х ~< a (MABE) = 16 X 
а (A ABC) = а (А ABE) - a (A BCE) 

=16X-9X=7X 


RAB, TY. 
a(AABE) 16X 


(QED) 


Polygon AXYD 

~ polygon XBCY 

. (polygon AXYD) _ (AD)? 
‘(polygon ХВСҮ) (XY) 

but from similarity AP = XY 

ái Ed 
a (polygon AXYD) _ (Ар? _ AD ay 
‘(polygon ХВСҮ) АРхВС вс 
(A ABD) | AD А 
MAABD) „AD (have equal hei 
a(ADBC) BC кр юш 

From (1) » (2): 

‚ (polygon AXYD) _ a(A ABD) QED) 
(polygon XBCY) BDC) 
ADB ~ A CDA 

anea (у / 
cD DA CA FAV, 

ДАВЕ ~ АСАР с D a 


From (1) »Q): 

2. Lengths of corresponding sides in the two 
polygons ADBE + CDAF are proportional. 

^; measures of corresponding angles in the two 
polygons ADBE s CDAF are equal (Why) ? 


^ Polygon ADBE~ Polygon CDAF ^ (QED.I) 
, A (polygon ADBE) -(2)- (apy 
а (polygon CDAF) oO 
= BD_DC _ BD 

‘or “ср (QED2) 
A 


2. Lengths of corresponding sides in the two 
polygons DAXYB » DBMNC are proportional. 

22 measures of corresponding angles in the two 
polygons DAXYB + DBMNC are equal (Why) ? 


» Similarity 

2. Polygon DAXYB ~ Polygon DBMNC (First req.) 
= вс=ү 100-36 =8 ст. 
(polygon DAXYB) _ ( 
a (polygon DBMNC) 


(D 


PolygonX~PolygonZ — ,^Y 


a (polygon Z) k 


+ Polygon Y ~ Polygon Z 
{polygon Y) =( вс y 
a(polygonZ) АС 

Adding (1) + (2): 


(ав)? + BO? 
(acy 
5 (ACP = (AB) + (BCP 
2 A ABC is a right-angled triangle at B. 


„ 40485 
771025 


(0Ер) 


D 

Let square ABCD 

have side of length k 

unit length. 2 

- AX = 1 k unit length c Ys 


»BX= 3 k unit length B 4 kunit length. 


ЗАЦ = К unit length. 

2. АА АХЫ. + BYX right-angled triangles have : 
XB=AL »BY=AX 2 MAXL=ABYX 
* XL- XY » similar we can prove that : 
LZ=ZY sm( D 2 m(£ 3) 

s m(Z1)*m(z2)290* 
^m(Z2)*m(Z3)-90* 


z. míZ ХҮ) = 90* 
^. XYZL is a square. (QED.1) 
its side length =] (4 J«G TO wei length, 


Ce зн! гл (ua) eld ct st, pole! [65 ] 


577 all squares are similar. 
qox 
z 


k 


{the square XYZL) 
`` a (the square ABCD) 


5 
$ (QED2) 


7 т (4 СВҮ) = m(Z CDY) 
(two inscribed angles on same arc CY) 
sm(ZCDY)em(Z X) (corresponding angles) 
m CBY) em (Z X) 

1 m(Z BDX) e m (4 BCY) 

Exterior of the cyclic quadrilateral BCYD 

^ ADBX~ACYB 

,QAADBX)  (BX) 


(QED) 


(ye (бэс 


(эза 


(b 
ana 


(уь (De (De 
(Me (De aob 
Instructions to solve GD 

(ys EPID 


, ЗАРУ) _ ( AF. 
MIY ME 


sc BC/ EF 
(A ABP) 
a(AABC) ^ VAC 


А a (A AEF) m 
^a ABC-AG AEST 9-7 = 8 


sua (AAEF) =4 em? 
= AAXY ~ A ABC 


2, MAAXY) _ 
"a (A ABC) 


5 n 3 
73 + а (The quadrilateral AEMZ) 


^. 13 + а (the quadrilateral AEMZ) = 117 

2 a (the quadrilateral AEMZ) = 117—13= 104cm? 
(3) IMA AED 5 ABCA: 

7 m(4Z AED) = т (4 ACB)=90* 

ym (Z DAE) =m (2 CBA) 


AED ~ 3(AAED) (АР 
"ААО АСА crie VAR 
„agam (1Y 
CUB(ABCA) M3. 
6 il А week 
I UE ] A а(ААСВ) = 54 em? 
+. The area of the shaded region = 54 — 6 
EI 
(4)InAAXY 
s X¥ DE VA AED ~A AXY 
„авара „(АЕ J „(зү т 
Ca AXY) G (4) 16 
s (A ADE) - 
(AADE) «a (figure DXYE) 16 


s(AADE) | 
(А АРЕ) «30 7 16 
‚ 16a (A ADE) =a (A ADE) +30 


: 15а(ЛАРЕ) =30 г. a(AADE)=2cm? 


AAXY ДАВС 


sasaci" (10) 
25х32 
Sem? 


+ аА АВС) = 2 = SO cm? 

~ The area of figure XBCY = 50 ~ 32 
(5) Construction : A 

Draw CM to intersect 

ABaE 

Proof : é 

‘+ M is the point of intersection of medians of 


h 


a median, 
a(ABC)= 4 a (AABO = 1. у 36= 1ве 


s ACMD ~ACEA 


^a (A CMD) 28cm? 
«+ The area of the shaded region = 368 


-2Rem? 


(6) IG AAFDE ABC: 
+; in(Z FDE) «m (Z ABC) (corresponding angles) 
ыан алиа. 


x s ,, А(АЕБЕ) 
SARASI AOT - (35. 


5 адв 73 

а (A ABC) = $4 em? 

^. The area of the shaded region = 54— 6 
=48em? 


» = =, МААВС) 
(7) 7S ABC~ADEF =, IEE 
se (Xr 

1 xh) 


Qr Ур СӨС 
CEESTI 


Pe? x 
ery Sa 


sQxeH2oxenesx? 
2х?+5х+2=5х? 

Азх?-5х 

a GX+1(x-2)=0 

a X=] (refused) or х=2 


(8) In SABC: 
s DEV BC ^ MADE~AABC 


, (ААВ) 
7 аАВО) 


.A(AADE (274 
TUWAABO C 25 
za (SABC) 
2 ACFE ~ ACBA 
FE 
GR) 
" -(3-4 
АСВА) 25 


Aa (ACFE) = XE * a (A CBA) 


» Similarity 


a (£7 DBFE) 
(AABC)- (2 (А ADE) + а (A CFE)) 


23(4ABO -(& xa(A ABO жу (A ABO) 


E 


* 3(A ABC) 


. S(T DBFE) _ 12 
METY NE: 


( 9 ) The area of the square ABCD = 6 x 6=36 cm? 
+. The area of A РВС = 1 x 36= 18cm? 


ADFY~ADCB 

д MADEY) = =(2) 
a (A DCB) 3 
^ ADEX ~ А DFY 

. a(A DEX -(28) . +, à (A DEX) -(4) 
a(ADFY) 8 2 


аА DEX) 22cm? 

^. The area (figure XYFE) = 8-2 = 6 cm? 
(10) in AA ABE + EBF : 

AE + EF on the same straight line 

+В is a common vertex, 

, A(AABE) _ AE 


A EBF) EF 
BA//FD 

n AGAD „(АЕ 
(A FED) ^ S FE 


эша? ЛА Ер) 24.5 cm? 
>the area of A CBD = the area of A BFD 
23445275cm? 
The area of the shaded region = 75-2 
=з} ош? 


(11) ~ The scale factor of similarity of polygon 
P, to the polygon P, is 3 
„ Мет) -( yea 
Area PJ 43. 
x the scale factor. at similarity of polygon P, 10 
the polygon P, is 4 


1 

m 

Area (P,) : Area (P.) = Area (Р) 
e: 9 3 1 


3 


Area (P) + Area (P) [4 k +{к =зүк. 
Area (Р) ={9 К 54 


^7 Any two regular polygons having 
the same number of sides are similar. 
. a(square ABCD) (AB 
'aGqumABCD) ( 
Let the length of the radius of the circle 
2 AB e r'[2 (because the diagonal of square ABCD 
is a diameter in a circle). 
+ АВ = 2 (because the length of the side 
of square ABCD equals the diameter of the circle), 
,36queABCD) (P12) у 


Ae) (The req.) 
aGqumABCD) (y 2 M 


UNIT 


Multiple choice questions 


(4 (3)2 (Ade 
(6)а (na (8)b 
a0)c [nr аза 
(14) b (15) a ава 
(18) b (19) a (20) с 
(22) оза оза 
(26)b nc 8b 
30b ana (32) 
[ (35)a (36) с 


Essay questio: 


(1) + AE x EB=6x7 
CE x ED=5x84=42 
«AE xEB =CE x ED 
2. The points A +B +C +D lie on one circle. 

(2) (3) The points A +B «C +D are not lie on 
one circle because points A +B +D lie on one 
straight line. 

(4) : AE x EB =5 x 20 = 100 

10x 10= 100 


+. The points A >B +C > D lie on same circle. 
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(S) + AExBE=12x 
+CEx DE =36 
> The points A +B «C +D lie on one circle. 
(6) - AE x BE=6 x 3.6=21.6 
+CE x DE=72x28=2016 
+ AEX BE#CE x DE 
~+ The points A +B C «D are not lie on one circle. 


Bc 


Draw MO to intersect ә \ 
the circle atC +D Mesi us v—]* 
4 MD -644- 10 ċm. i: ) 
MA MB = MC x MD мәй 
3xMB=2x 10 MB =6 2 cm. 
Р: E 
AB-62.-3-32cm. (The req) 
Let CE=Xem, р 
^ DE=(115- X) cm. 
AE x ЕВ = СЕ x ED 


5x6=x(3-x) 


NE \ 
) 
2x7-23X+60=0 
Qx-15(x-4)-0 


The lengths of CE.» ED are 7.5 em. «4 cm. 


(The req) 
1 

= (ABP =АСхАЮ 2 (512) J x ADxAD 

ss0-l(AD! 2. (ADP =100 
АР = 10cm, (The req.) 
From the major circle : (XY)? =XC x XD. ay 
From the minor ciscle : (XY)! = XA x XB. [7] 

From (1) (2) 

(QED) 
ay 
MC x MD=MY x MX © 


From (1) +(2) 
A SB «C 5D lie on one circle. 


» Similarity 


(QED. 1) 


{ XLxXY=XMxXZ 
2 Figure LYZM is a cyclic quadrilateral (Q.E.D. 2) 


o c 

vAE- ў BESBE-6cm. ys 
A AE=25 em, 

+ DE= 3 CE+EC=Sem. D 
2 DE=3em, в 


ТАЕ хВЕ=25х6=15 .рЕхЕС=3х5=15 

+ AE x BE =DE x EC 

^ The points A » B С » D lie on the same circle. 
(QED.) 


=NC xND 


(CYP = CA « CB. 
sCX-CY (QED) " 
^ (АВ? =4х9=36 

a 
In circle N= (AC) = AE x AD=9 x 16 = 144 
ACs 2em. о 
From (1) +02): ЛАВЕ ТАС 
2. B is the midpoint of AC (QED) 


Draw MO to intersect 
the circle at D +E A 
2 ME=12+8=20em. Ert 


+7 МА x МВ = МЮ х ME 
2. МА (МА + 11) =4 x 20 
= (МАЎ + ILMA- 8020 
- (МА + 16) (МА ~ 5) =0 


^ МА=5 ст. (First req.) 
= (MC) = MD x ME=4 x 20 = 80 
- MC ={80=475 cm. (Second req.) 
А 
г (АС = CD x BC ү, 7 
2 AC is a tangent 
t0 the circle passing dm Tom 
through the points A +B + D (ОЕР. 1) 


57 AA ACD + BCA have : 

т(2 DAC) e m (Z B) 

(tangency and inscribed angles subtended by AD) 
» 2. Cis a common angle. 

^ AACD ~ ABCA 

залоо) (CY (ay а 
&(ABCA) CA ey 
a (SACD) =4k sa (A ВСА) 29k 
(AABD)=5k 


(QED. 2) 


(QED. 3) 


in the major circle + 
intersecting the minor circle at B 
Proof: : ADN XY - [B] 
2 AB x BD= XB x BY=5 x 19=95 


p 

A ABC is right-angled at B + 

BELAC ХЕ |, 

2 (ABY -AExAC (1) 

^ Figure FECD is a cyclic 
quadrilateral. 

(because m (2 D) +m (2 FEC) = 180°) 


(QED) 


E 


2. АР xAD=AE x AC @ 
From (1) + (2): 
2 (АВ) = AF x AD (First req.) 
(Second req.) 
E 
yt Y 


< C is the midpoint of AB " \ 


/ 
АС =СВ -4cm. {м 
Draw DE a diameter in the circle. — B % 


Let the radius length of the circle 5 
.DEe2r 

. EC2 DE- DC e 2 r- 2) em. 

SU ACXCB=DC x CE 

4x4e2(Qr-2) sreSem. (The req.) 
[M 

Draw XA : XB 

Proof : р 
+ 2 АХВ is a right angle (inscribed in a semicircle) 
SXCLABSXCLAB 


1 XC)! = AC x CB 
but AC x CB = DC x CE 
^ (XC) = DC «CE 


[5] 


Construction + 

Draw MB 

Proof : : m (Z MBA) - 90* 
+BCLMA 

+. (АВ)! 2 AD x AM but (AB) = AX x AY 
АХ X AY =AD x AM 

20) 

7 (AD =DB x DC 

2 AD * DE- DB x DC 

. АВЕС is a cyclic quadrilateral 
sm ет 3) з 
эшш (4 1)=m(22) 

om (£2)=m(23) Y 


(QED) 


2. AA ECD s EAC have: 
m(Z2)- m (Z3) + Z Eisacommon angle 
2 QECD~AEAC (QED.1) 
From this similarity we get : EC = ED 

К ЕА “ЕС 
2 (ЕС -EDx EA - ED х2 ED 

=2(ED 


| Third ] Higher skills 


(бс (2)d (3e 
(6)e (7)а (8)c 


(Q.ED.2) 


[ЫЛ] 
(9)b 


(5)а 
(20) 


Bx3=Xx3X — n3X'-M 
nxi-s 

ME 2212 cm. 
(2) LetMC=CB =x 

= CExCD=CAxCB 
(6496-3) = Gt 1) 00 


36-x'2x? ex 


s X=} Refused) orx=4 
АС=4+1=5 , CB=4 
AB =5 +4=9ст. 


CX is a tangent segment 

(CX) = СВ х СА 

(8) =СВ x (CB + 30) 

(CB) +30(CB)-64=0 

г. ((CB)-2) (cm +32)=0 

CB =2 cm or CB =- 32 (refused) 
DY is a tangent segment 


(3) 


(DY) =DB x DA 


(20 = DB (DB +30) 

2. (DB)? + 30 (DB) -400 =0 

DB) - 10) (DB) + 40) =0 

ЮВ =10ст. ог DB—- 40 (Refused) 
DC-10-2-8cm. 


(4) s: FE is a tangent to the bigger circle at E 
2. FEY =4x9=36 


sU FExFB=FC XFA 6x FB- 4*3 
-FBz2cm. +. BE=2+6=8cm. 
(5) v AB + AD are two tangents the smaller 
circle at B and D 
S АВ=Ар=х 
s AC=X-1 s AB=X+42 
1v (ABP =ACxAE x X?=(X-1)(X+2) 
Xak EX-2 xx-2e0 
MX 
(6) +» CB is a tangent to the circle 
+ CB) 2 CE«CD 
+. (CB) =3 x (3+ 18) 2 65 
св =ү63=3 
+; AB = AD (are two tangents) 
+. AC-AD=AC- AB=CB=347em. 
(7) Draw AD 
AB is a diameter in the semicircle (M) 
Арі ВЕ К 
їп AABE: 
7 BD=DE=6em. 
+АБ1 ВЕ 5 
^ A ABE is an isosceles triangle 
AE=AB 


Tem, 


(vii 
Ж XE=2k + EY=3k 
© БА x EB = EX x ED 
~ EAx EB =2k x (3k +6) a) 
EA EB =EY x EC 
A EA x EB=3k (2k + (CX) 
From (1) »(2): 
A 2k GR+6)=3k (2k + (CX) 
6А + 12k =6k'+3k(CX) 
12k=3k(CX) 2 CX=4em. 


Q) 


» Similarity 


(9) Draw AC 

2 AB is a diameter in 

the semicircle 

+ m(4 ACB) =90° 

In ACB: AC= (207-167 

+. AC 12cm. 

In ДАСЕ:АЕ =ү122+ 52 = 13 cm. 
EC x EB =EA x ED 
5xIl=13xED 


2ED= 5 cem. 


(10) > AB is a tangent. 
P =AC x AD 


12cm. 3 
^. E is the midpoint of CD 
.r=BM=4+6= 10cm. 


Answers of Life Applications on Unit Th 


77 The scale factor = drawing scale of the house 
1 


+. The scale factor 


~ The dimensions of reciption are : 
5.6 x 150 = 840 cm. 84 m. 


534 x 1502 510 ет. = 5.1 m. (First req) 
»the dimensions of the bedroom are : 

2.6 x 150=390 cm. =39 m. 

134 x 150=510 ст. = 5.1 m. (Second req) 


+ the dimensions of the living room are : 

24x 150 = 360 em.=3.6 m. 

+38 « 150 = 540 cm.=54m 

2. The area of the living room =3.6 x 5.4 = 19.44 m." 
(Third req.) 

The length of the bath room » the kitchen and the 

living room = (2.6 + 2.6 + 3.6) х 150 = 1320 em. 

202m. 

and the width of this part 24 x 150 = 360 em. 

7. The area of this рап! = 3.6 x 13.2 = 47.52 m? 

The length of bedroom and the reciption 

=(2.6+5.6) x 15021230 em.= 123 m. 

+ the width of this part =3.4 x 150 = SIO cm. 


бт. 


51m. 


(1) In AA ABC + DBE: 
m(ZA)e m(Z 0) =90° 


»m(Z ABC) x 
m (4 DBE) (VO.A) iR 
x. 40 
678 
(The req.) 
Ms 
E s 
S. 
c 
(The req.) 
In AAABC 5 DEC: * ee 
s m( ACF) p Fi 
-m(ZDCF) IN, 
(measure of incidence **™ m 4 
angle = measure of reflection angle). 
^ m(Z ACB) =m (4 DCE) 
»m(Z В) = m (Z E)=90* 
2 ДАВС ~ A DEC 
„АВ _ BC АВ 10 
“ DE EC T 2 
s AB-Om. (The req) 
[5] al 
+ AABC isa right 
angled triangle at С = 
CDL AB 


8 
^ (CD) =Арх0В=2х8=16 


72 


2 CD-4km. 
s(BC/- BDxBA-8x10-80 
2 BC=475km. 


8 

2 Cis the midpoint of AB › 
CDL1AB 

2. DC passes through the 
centre of the circle. 

AC x CB=DCxCE 
л5х5=25хСЕ 

2. СЕ = 10 ст. Е 
2 DE=10+25=125cm. 

2. The length of the radius of the dise 
= 1556259. 


(First req) 


(Second req.) 


(The req) 


D is the midpoint of AB. 
CD.LAB 

CD passes through the 
center of the circle and 
intersects it at E 

S AD xDB=CD x DE 
227х27=9х0Е 

2 CE=81+9=90m. 

2. length of the radius of the arc is circle 
= 2 245m. 


v 15хх=10х12 2Х=8 
г. The fountain is at a distance 8 metres from 
the entrance. (The req.) 


8 

To find the length of the 

wire AB as in the 

opposite figure. 

Measure the length c 
of the road AC + AD 

and substitute in the law : 

(AC =AD x AB. 


7 DE=8] m. 


(The req) 


лАВ= 207 


AD (QED) 


Answers 
of Unit Four 


(1)First:b Second:d Third:b (2)d 
Ge (4)b (5)b (6)b 
(т\с (8)a (9)а Dn 
(nd azc a3c asb 
(15)b (16) d unb [m 
(19) b (20)a Db Qc 


EZEN Essay questions 
ü 


(1 


(2) == 


(se 


8 EXE 
vXZ/LY ig 
7, MMe 
"eb RY # 
2.9 Y L 
221-9 
+ ZM=135em. (The req) 
, AD, AE 
'DB EC 
2х=3 
БАЕ Аб 
EC DB 
ates 25Х-10=3х 


ЗРС=12 
+= DEV AC 


A X(X+5)=24 


^S) (X=3)=0 


ae 

xv 

mcm 

(6) In the right-angled triangle AED at Е: XZ 
= (AE) P= 225 + 400 = 625 „Ж „м 
(AD) = (AE) + (EDY + EIN 
LM/YZ 


(QED) 


[1] n 


AD//BC 


ЕРИ АВ + Bis the midpoint of AC 


577 the figure BDEF is a parallelogram. 
+ DE=BF=4BC 


» The triangle proportionality theorems 


(QED. 1) 


2. Fisthe midpoint of BC. BF=4BC 


(QED. 2) 


- DF BC p 
, CM. BM 


2 DE / BF 


+ ADI BC 
+ ABCD is a trapezium. 


"MF MD 


CD BE 
„МАМА Lu 
MC MD "MF MC 


(QED, | ^ (CMP =MFx ME 


^ 


E 


[3] D 
A 7 AD/BE 


Ey, „Амон 


NB. NE é 
7 х «арро 
, DN, c е 


"NE BE 


In AABD: FN / BD 


Given : A ABC + D is the midpoint 


of AB +E is the midpoint of AC 
RTP.: (1)DE// BC 
(2)DE- 1 Bc 


` From (1) 2): > DE// BC 


Construction : Draw EF // AB to intersect BC st F | + The points D » F and E are collinear 


(QED) 


z 


++ HY ТАВ 2a „СҮ „4 
Св СА 135 9 
+ CY-6cm. 
2. XY ВС -(ВХ + CY) 2 135- (546) =2.1 ст. 
(The req) 
\ 
, DM _ DE 
"DA DB "4 
. DE _ DF LAN 
r C F2 A 
4 DES DF 
^. D is the midpoint of EF (QED. 1) 
+: Dis the midpoint of BC 
+ AD is amedian of AABC =. DM =} AD 
їп AABD: г. DE- d BD 
sin ACD:  DF- 4 DC 
By adding : г VOIE 4 appo 
.EF- inc (QED.2) 
‚ The area of SADE _ AD 
` TheareaofAABE АВ 
(because they have the same height ) 
„ ће area of A ABI AE 
"thearea of AABC АС 
(because they have the same height) 
AD. AE 
(because DE // BC) 
AB АС 
The areaof AADE _ The area of AABE (QED) 


TheareaofAABE — Thearesof A ABC 


8] 


(1)е (2)e 
Instructions to solve 


(4)b 


(3)a 


(5)b 


(1): m(Z ҮРЕ) = т (2 YCB) 
(corresponding angles) 
та (Ару) = m (Z СОВ) (МОА) 
m(Z ADY) = т (4 FDY) 
~<. m(Z CDB)=m (4 DCB) 
2. ВС = ВЮ = 15cm. 
In SABC: » DE/ BC 
“are "З 
+ JAD=2AD+30 


(2) 2x7-3xy-sy'=0 
2 0х-5у)(х+у)=0 
22Х=5у 
or X=- y (Refused) 


ieik-i 


(з) Ee SRT RAR 
т m(Z FAB) =m (Z ADB) 
(angle of tangency and inserted | 
angle subtended the arc AB) 
sm FACE тё АЕС) | 
(angle of tangency and inscribed + 
angle subtended the arc AC) 
+ m(Z ADB) =m (4 АЕС) 
{in corresponding position ) 


(4) In AA ACE ЕСЕ 
~ AE 4 EF are on the same straight line and 
have common vertex C 


„(A ACE) AE 
`аЛАСЕЮ EF 


(5) In AA CBE > EBA: 
+ CE s EA are on the same straight line and 
have common vertex B. 

a.(AABE) _ AE 

а.(АСВЕ) CE 


sa (AABE) = 18 cm? 


In АА ADE «ABE: + AD » AB are on the 
same straight line and have common vertex E. 


, &.(AADE) _ AD > ADE) p 
А (AABE) АВ 18 


(A ADE) = 12си? 


AB ВА 
АХ = BX (given) 

A AD-AX=BG-BX 

In A DEG 
^ Fis the midpoint of DE 


2 DX=XG 
X is the midpoint of DG » XF // GE 


(QED) 


» The triangle proportionality theorems 


о 
АХ СҮ vis in the triangle ABC 


XB YB 
(QED) 


EIE монь choice questions 

(Db (a Ge (4)b 
(5) (6) [ur (8)b 
aoc ane аза 
ase ase a64 


ond 


(DEF 
(5)ME 


(1): AB/ DE » BE=EC 
х-1=2х+3 

© BE-EC 

у=6 


(2)DF 
(6)DF 


(3)DE 
(7) ME 


(4)DF 
(8) MC 


A ADS DC 
=4 
22у+7=13 
y=3 


+ AD/BE/CF > DE=EF=FM 

SX -323X41 
00-4) (0+ 10) =0 
4 огХ=- 1! (refused) 
22у-1=13 
aye] 


(2) 
2 AB=BC=CM 
we Xt-3X-4=0 


s BC=CM 
EL 


8 г 
Constructio 
Draw BE » BF 
Proof: Inthe figure ВЕРЕ С Y P 
2 Mis the midpoint of each of EF . BD 

+. The figure BEDF is a parallelogram. 


a 


7 AB//DC/ EF 
dt dw 
ax- i 
лах-1=2х+7 


 AB//CD// EF » BD=DF 
AC=CE л2х-3=х+2 
5 


ny=3 


(8)7X«3e2y45 
2Х-2у=2 [m 
»X-3-2y42 E 
by subtracting (1) from (2) : 
Y=3 + by substituting in (2) = 


(6) DE/BC +AD=DB  AE=EC 
+ X+6=3X-2 4.2X28 2 Х=4 
MAABC: 


+! D s E are the midpoints of AB + AC respectively 


ове Вс Зу-2= 1 (5у-1) 
26у 5у-1 у=3 7 

(1) 2 2xX+1sy-3 xi-se3x-1 
AX -3x-420 + (X-4)(X4 =O 
Х=4 or Х=-1 (refused) 
лу-3=9 : 
3x42 2x44 

S NN 


n 123 X+2)= 15 (2X+4) 


= BD=4cm. ОК =8 cm. + КЕ =6 cm, (The req.) 


© XY BDAC 


D D 
(QED) 

= AB/CD/ EF /XY ZK 

х АС. СЕ. EX X2 CB „к XX 

“BD DF FY YK 25 DF 45 3 

2 EX236cm.XZe 24cm. 

2. CE= 12 ~(3.6+24)=6em, 

DF=75cm. (The req.) 


АХ:ХҮ:ҮС=2: 
A BD:DE;EC-2:3:5 
BD DE EC 

Zt Җ 

+ BD=Sem. + BC= 125cm 
4 
MC 


54154125 


(The req.) 


DX EY/ BC 
АХ _ХҮ_ ҮС 


"AD DE ЕВ 
2 AX XY ye 
"up" Bong 


(The req.) 


[10] 
ТАВ : BC : CD 
153 
" 


XX 
B 
„ XY YZ ZN _ XY+¥Z+2ZN ХМ 


Zu ш 2+4+5 — di 


ышы, 


®ХҮ=3ст. + YZ=6cm. + 2М=7.5ст. 


(The req.) 


o E 
7 BD: DA: AE 
25:3; BD3DA / 
3:4 
BC DX EY 
x 
"e 


CX=175cm. +XA=105em. 
ЛАС = 175 +105 28cm. 


« DC/ FE 


DG AG 
26 (given) 
ш 


^ (CG) = Аб хбЕ 


> АВ// МЕ// DC and DA 


+ DB are two transversals 
, DM 

“DN NB 

SV Мр=МА — s DN=NB 

^ N is the midpoint of BD 
similarly + we prove that E is 
the midpoint of AC and F is 
the midpoint of BC 


(QED.1) 


» The triangle proportionality theorems — 


In AADC: 

+: M sE are the midpoints of AD + AC respectively. 

zME- inc ay 

sin A ABC: 

ТЕ F are the midpoints of AC , BC respectively 
-ias Q) 

From (1) › (2): 5 ME+ EF- (DC +AB) 

= MF» 4 (DC AB) (QED.2) 

a М 
the midpoint of BC 

EY / AB 

^ Y is the midpoint of AC + 

ЕҮ= ГАВ (QED, 1) 

AB FE // DC and AC + DB are two transversals 


„AM MY 
ВМ MX 
АҮ Me 
“BX MD 


15 
f AB à 
t is possible о find А8 by three methods 


First method : Using the distance between two 
points in the cartesian plane = 


АВ ={(5-2 + 6-37 =з length unit. 
вс (1-598 (9 - Y. = 2*/13 length unit. 


„Ав TR 


pt. 


Make AC as a hypotenuse in a right-angled triangle 
at D where D (11 53) «then draw BE // CD 
to intersect AD at E (5 +3) 


IMAADC:; BE/CD — ARAB. 3.1 
BC ED 6 2 
Third method : 
x 
- uae 


pu». 


as in the previous but draw BK // AD to intersect 
CD ak (11 +5) 
In AADC: :. BK / AD 


ЕВ нох ‘skills 

ow (2)b 

Instructions to solve (F): 

(1) 7 ABU CD ЕР 
QUE uen 
Xat sxyenu 
э(х+уў=х?+у?+2ху=57+2%12=В1 
2X+y=9em. 

(2) AB = (0+ 27 + 6-27 = 2/5 length unit. 
BC 2/72: 3) 2-07 - 5 length unit. 

ds 2x22 s 


(3) Draw AC to intersect EF at Z 


(3)c (d 


Karg 


^ ZF=42cm, 


InAABC: > EZ// BC 


Z.Z 

TA AD 

Cz _8-x 

52-6 о 

By adding (1 

1 AC 6x 

САС М 

ž=zı 21012-8 = 

axel 
axed 


di 


and FE « FD are two transversals 
(0 


and FE + FX are two transversals 


= 
> 


*by adding XY to both sides 
From (1) (2) 3) 564) 


Answers of Exerc 


[nr (De (за (дь 
(5)с (6)c (Ta (Be 
(9d аша (ie — ü2c 
asd asc asb5 aea 
ana (48)b a9)b. (20) с 
[m anc ae a 
(25)b (26)b ena 28e 
(29) шс Зра — G2c 
оза Gaya оза (0с 
na (38) с (39) с (Mb 
(and anc [D 
asa (46) [ Be 
ЇЙ Essay questions | 
(1) BDbiseets АВС 2. СО -С8 
1. х+4 Wes 
КЕЕ л 3 
* 5 28Х+8=5х+20 
243x202 axed 
2) ADB ; BD. BA 
(2) Bets 2 ВАС c BP = BA 
2 OX(OX42)=5X (10X44) 
4x7-8Xx=0 дах(х-2)=0 


5 X=0 (refused) or X=2 


(1) m(Z B)2m(Z C) 


AD bisects 2 BAC; BR=AB 
DC ac 


axed 


ЛАВ =АС=7сш. 


^. The perimeter of A ABC = 7 +7 +8 =22 em. 
(2) In AADC which is right-angled at D 


» The triangle proportionality theorems 


àx 4 DB=40-25= 15cm: 
+АВ =DAxAC-BDxBC 

= 50% 30—15 x25 = 155 cm. 
2. The perimeter of A ABC = 155 + 50 +25 


=(75+15Y5 em. 


22x-a 2х=6 
‘The perimeter of A ABC =6 +9 + 10=25 cm. 


BD. BA 


2 AD={BAxAC-BDxDC 
E 


(2) v AE bisects 2 BAC ‚ADL АЕ 


2 AD bisects Z CAF 
cD CA 
Ste a 
ШС: 6 
42X€22X&10 AX-S 
x AD e /BDx CD- BAxAC 
T i8xo-12x6 2 310 cm. 
[2] } 
b А 
+; AD bisects 2 ВАС / \ Ne 
BD IBA 32x 98 XV CN 
"pc ac 6 3 J 
, _BD+DC 443 


EE 
“De 
+ BD=7-3=4em, 


ажуа ал (OUD eld cts, palag 


- 
= 
3 


+ AD bisects the exterior angle at A 
26 - DB 
$e 
„16-08 
"275 


«DI = ISem, 


: . 
Ар =CDxDB-AC хАВ ={20 х15-8хб 


67 cm. (The req) 


+ BD bisects 2 В 


2 the perimeter of the triangle = 27 cm. sAC = 9 cm. 
AB+BC=27-9= 18cm. 


NUM 
de H 
2. BD=ABx BCCADXDC =10x8-4x5 


= 24/15 cm (Toe req.) 


= BC=l0cm. 2. AB=8em 


(QED) 


$ 9BE-36-6BE 


+. ISBE=36 
2ВЕ= 


Аст. + ЛЕ=6-24=3.6ст. 


(Second req.) 


2 DX bisects 2 ADB AD a) 
DB 
эт DY bises LADC AXAD (2) 
Ye рс 
From (1) + (2): 
: DB=DC «АЖ ЖҮ 
эш EN 
2ХҮ/ВС (QED) 
, AB. BX 
Sta a 
P 2 
ac ҮС 
From (1) +2): 
+ AB=AD BX _ DY 
сызы xc ҮС 
XY BD (QED) 
^ 
é Dine B 


2 BC=40424 = 640m, 
AB=3msAC=5m. 
From phythagoras' theorem = 2. ВС =4 m. 
л4т=64 ES LII 

by substituting : 2. AB e 3x 16248 em, 

SAC Sx 162 80cm. 

2. The perimeter of A ABC = 80 + 48 + 64 = 192 cm. 
(The req) 


2 CE=CE+6 
+у AD bisects 2 BAC 


„Зз 
"nc 


» The triangle proportionality theorems 


4 DC-2em = EF /BC 
4 DE=CE+CD=6+2=8em, (QED) 
^ BD=6-2=4em. @ 
= BAxAC-BDxDC ={8х4-4х2 = == 
: AX // BC X 
=2{6 em. “AY RY Р, z ч 
АЕ ={ВЕхСЕ-ВАхАС =үї2х6-8х4 ^B ХС 
" AY AB П 
z2 10cm. The eq). | ^ xy ^ xc iU 
ae a% CZ bisects 2 DCX BRIDE ү 
m Zx CX 
+ AE bisects Д BAF P From (1) +2): +% AB = DC 
CE ACL АҮ _ DZ 
EB AB * xy" 2x 
CE-2EB 
wW 
2. CB=BE LA m 
Bis the midpoint of CE. ку x з 
‘AB is a median of A ACE First req.) | ED "ap 


„АБЫ Вр BA. 

г AD bisects 2 ВАС ос 3-4 
^ BD= Tem, DC = 10 cm. ВЕ=7 от. 
Ер= 4 +7= S om. sEC= 14cm. 


2, The area of (4 ADE) _ ED _ tu 
Thean of (A ACE) CE 


(because they have the same ea 


[5] 


ТЕ 


cd req) 


CE bisects 2 ACB 


+2 AF bisects 2 CAD 


From (1) » (2) » by multiplying : 
BE, DF. BA,AD BA 
"ED" FC AD AC AC 


2v AD bisects 2 BAC ro = 
2 ВЕ кре. Вр (QED) 
ED FC DC 
-XYUBC „АХ AY 
- XY // BC "xa Tc 
E s AY-iScm.  (Fistreq) 
isects the exterior angle of the triangle at A. 
26.88. 
AP GE 


2. ВС =24-18 =6ст. 


(Second req.) 


+: АЁ bisects 2 BAD 
AB _ BE 
"AD ED 


) 


mi 1)=m(22) 
(inscribed and tangency 
angles subtended by AB) 
7m (4 2)=m (Z 3) (because AB = АС) 
sm(21)=m(23) 2 BA bisects £ DBC 
, DA, DB 
AC BC 
+ ABSAC 


~ DB x BA=DAx BC 


[7] 
AEF/DC (QED) 
In AABD: 
AX bisects / BAD 
BX _ BA с в 
E ri w 
sin AACD ; 
+ DY bisects Z ADC 2. 02у 
DA YA 
From (1) (2): +% CD=BA 
BX сү EAD 
SISSE ^ BCW/XY// AD 
(QED) 
к № 
is the midpoint of AB РАХ 
2 DE bisects 2 ADB «X. 
p y thearea of (AADC) „ The area of (A AEC) 
the area of (ABDC) The area of (A BEC) 
Er 
CB 


‘The area of (A ВОС) + ће area of (ABEC) CB 3 
The area of (A ADE) 


“The area of(ABDE) 3 тюш 
Р 
Construction ^ 
Draw DM A A 
Мей ros E^ 

+: DA + DC are two tangents = 


Segments to the circle 


Higher skills | 
o 


(00 
(6) 0) (D) (В) 
апа) a2) 30 
Instructions to solve ED 


AD bisects / BAC 
$23. 46.6.2 


LAC DC "pc 3 
CE bisects £ ACD 
LAE. 223 
ED! 


(De (3) 


(4) (b) 
(9) (a) 


(5) (а) 
(10) (a) 


(1)InAABC: 


BD bisects 2 ABC 
TIS IL 
AE bisects the exterior angle at A 
BE 


BD+DC 
AD 


Ар = 12cm, 


= 
12 


P SD.l3 
from (1): P= 3 
(4) In AABC: ~ m (Z DAB) = m (Z DAC) 
2 AD bisects 4 CAB 


46.8.2 ау 


т(2 РАВ) 22m (/ DAC) 
m(Z B)e m(Z САВ) 
^ CA=CB= 12cm. 


from (1): 42 AB-6cm. 


(5) BD e G- I €(G-1P = 21/2 length unit 
» DC ={й-07+(1-0Ў =72 length unit 
In ABC: AD bisects 2 BAC 

Dc anu hy 

DB < W? 

MT A сана 
straight line »and have common vertex А 


+ DC =8-3=5em. 
+ AD bisects / BAC 
let AB=3X,AC=5X 


+: A ABC is right angled triangle at Z В 


^ (BC) = (АС)! - (AB) 
+ (BOF = (5 х7- (3.7 
(8 =25. x79 x? 
x 
AB=3x2=6em. 
(7) In A DBC : : DF bisects 2 BDC 
; BD. BE. 
DG m 45 __ 
In АА BDF + FDC : BF ; FC are on the same. 
straight line and have common vertex D 
,A(ABDE BF] . 0 _| 


» The triangle proportionality theorems 
л a(AFDC)=20 em? 
+ a (A CDB) = 20+ 10=30 cm? 


In АА CDB +CDA: DB + DA are on the same 
straight line and have common vertex C 


a (A CDA) 2 45 cm? 


In AA DEC + DAC: «+ EC + AC are on the 
same straight line and have common vertex D 


„ A(ADEC)_EC_ 2  . a(ADEC) 
“a(ADAC) AC MEL 


+ a (A DEC) = 18 cm? 
(8): ш) =?) 


+ m4 BCX) = тц XCY) 


+. CD bisects 2 ВСА 


BC. BD 
CA DA 


let BC=X » CA=2x 
In AABC: » 
(АС? - (BC) = (AB) 
ax- = (613), 
3x'-108 
BC-6cm. 


ш (/ ABC) = 90* 


x? =36 
+ CA= 12cm, 


2х=6 


АВ is a tangent to the circle M 


A(ABPSAYxAC + (6f3) = AY x12 
SAY =9om. 
(9) ДАВС: ^ m(Z BAC) = 90° 


^ BC=(6) + (8 = 10 cm. 
+а(ААВС) = } x6%8=24em? 
+: AD bisects the exterior angle of A ABC at 


the vertex A 


a(AFDC) FC 2 “aaO 2 


4 


x: BD » CB are on the same straight line and 
have common vertex A 
_ MAABD)_BD_ 3 
a(SABC) BC T 
^ a (AABD)=3 x 24 =72 em? 


UNIT 


(10) let ED = РС: 
In AADB : «> AC bisects 2 DAC 
, DC. DA Sd edel 
CB AB св 6 2 
Св=2х 
(АС) = AD x AB - CD x CB 
s (V6) »3x6-xx2x 
дА2Х?=1#-6=12 — nx'-6 
х={6 ^X 0В=Ср={ө. 
i DA x DF =DE x DC 
3xDF={6 хү6 DF=2cm. 
(11) s: AE bisects 2 BAC + AD bisects the exterior 
angle of A ABC at the vertex А 
^ m(Z EAD) = 90° 
7, tan Ө = — tan (180° — Ө) =- tan (4 AED) 


(13) Draw AD bisects Z ВАС and intersects BC at D 
sor m(ZA)=2m (ZB) 

m(Z B)2 m(Z BAD) 

s BD-DA 

Jet Вр =DA=X 


, BD. BA 
“pe AC 


57 (АР =AB x AC—BD x DC 
nO =8x6-Xx ZX 


then m (Z EAB) = 55° 
s AB bisects LEAD С 2 
2 ABLBR  . ADxBC=ACxBD=36cm? 
AC BC 

2 The area of AABC= $ BC xAD= 4 


x36- 18cm? 
(The req) 


Answers o 


158 Muttipte choice questions 
(Da (2)d (3)с (4) 
(5)8 (6)b (7) (8)b 


28.6. e 
ТАС $ | i 
BD. 42 _ du 
Du rerEE are ILI 
ABLED . ADbiecsZBAC (ОЕР) 
Е 
rd 


2 AD bisects 2 CAE 


2 BE bisects Z ABC in A ABC 
(2) © A ABC is right angled at A 


AD =BAZAC (Euclid theorem) 
BC 
^L AD=24em. 


2 AEz24- 9 15cm, 


+. BE bisects 2 ABC 


+ АЕ bisects £ DAB 


acm 


» The triangle proportionality theorems 


From (1) Q): » BD=DC БА AF 
== DC FC 
:. DF bisects Z ADC (QED.1) 


+ DE bisects Z ADB , DF bisects ADC 
De BC 


(Q.ED.2) 


BX bisects 2 ABC 2 АВ. АХ 

BC XC 

sXYucD А.А 

AB AY EI 

^ BC yD 

»vAB-ACSBC-CD ..АС„АҮ 

рал Үр 
^. CY bisects / ACD (QED) 
(QED) 


4 


222€ 
From (1) 9(2): 5 


UNIT 


EK 
FA 
>< AB=CD 

2 BF bisects 2 ABC in A ABC 


+ BM bisects 2 B. 30). DM, 


СМ bisects 2 DCY 
„DB „DC 
"BA СА 


= AM bisects LBAC (ОЕР) 


a% AM bisects Z A 


2) 


(The req) 


- ZM bisects Z XZL + ҮМ bisects 2 XYL 


2. Mis the point of intersection of the interior angles 
of the triangle. 


2 XM bisects / ZXY а.х 
E LY ХҮ 
e. s8ZL-SYL (QED) 


a AD bisects ВАС (First req) 
ТАЄ FC + AD bisects 4 CAB 
sAD LAE 
2 АЕ bisects / FAB AB 2 BE 
AC EC 
ġe E 2.45 +5BE=10BE 
10 9+BE. 
s. BE=9em. (Second req.) 


DE/BC 
АВ АЮ 
САС АВ 
AEL2 
0 6 
АЕ 321, AB. 6 21 
ee" “Т” вс 12777 
АЕ an 2 BE bisects Z ABC 
EC BC 
(Second req.) 
ED/XY / BC 4 EX „рҮ [n 
BX CY 
17 ADX BX=AC x EX ay [7] 
From (1) Q); + «АР 
CY AC 


o 


Ind BFE: «> MN / BE 


le pim 
3 
E 


2 


d 
$ 


(2) 


(angle bisectors are perpendicular) 


(QED.1) 


^ AD bisects 2 BAC (First req) 


AE bisects Z A s AEL BF 

From the congruence of AA AEB AEF 

A ABF is an isosceles triangle 

AB=AF=6cm. CF=9-6=3em. 

AA BAF + BCF have a common успех B >F GAC 


Area of (A ABF) | AF 
г Amao (AARD „АР (Second req.) 
Area of (ACBF) ЕС =a 


(ae (2)b Ga (4d 
(8)2 (6)а [Uri (8)a 
Me (10) a and аза 
аза aac asc (16) 
anc a8)c (19)b Q0)c 
Qua (22)a Ba олус 
(25)b (26) © ana (28)a 
(29) (30) а Gc (32)b 
(33)b [n (эзус (36) 


(2)zm (3)1 


(1) B, (A) 236 <0 2. A lies inside the circle. 
s В (A)= (MAY - 


» The triangle proportionality theorems 


2-36-(MAF-10 = (AM) =64 
ТАМ =8ст. 
(2) р, (B)=96>0 2. B lies outside the circle. 


> Pu (В) = (МВ) 2 ~ 96 = (МВ)? 100 


(MB) = 196 2 BM=14cm. 
++ C lies on the circle. 
Py (A) = (МАЎ -F 5400 = 625-7 


15cm. (The req.) 


a tangent to the circle at D 
AD | P, (A) 
Ру (А) = (AD) (The req) 


+: A lies outside the circle + AB is a tangent to the 
circle at B 


ЗАВ = | Py (A)=Y81=9 em. (First req.) 
р (А) (МАЎ =? ^ 81 = (МАЎ - 144 
2. (MAY? = 225 A MA=15 
АС =15-12=3em. (Second req.) 
[5] X: c 
Py (А) = (МАЎ -F y EN 
-Q3/-Gy (7 dues 
s 
d 
432 «АВ хАС 
© AB=3AC ЗАСхАС 
(AC) = 144 = AC=12em, 
2 AB=36 
2. ВС = 36 + 12 = 48 ст. (First req.) 


assuming that the distance between the chord BC 
and the centre of the circle is MD + where : 
мр: вс 


[88] 


-. D is the midpoint of BC. 

17 B) E (MD) - P =-BD «DC 
(MD)'-G1j--24x24 .(MDy =385 
MD 19.6 cm. (Second req.) 


+ Py (B)=BC x BD 
 80=BC x BD 
+vBC=CD ;80-CD»2CD 
s CD=2710em. 


(First req.) 
assuming that the distance between chord CD and 
the centre of the circle is NE where : NE 1 CD 


E is the midpoint of CD. 


oy Py (E) e EN) -P =- EC ED 
(ЕМ? - (8) = {по x10 
NE 2 36 em. (Second req.) 


+ Py (C)=CD «СА = 16 x 252 400 
+ C lies outside the circle. 
+ CB is a tangent to the circle at В 


^ CB e | PC) [4002 20cm. 


+ (AB) = (АС) - (CB) = (25) 
x AB = I5 em. 


(20) = 


AM=r=7Sem. (First req.) 
sthe area of A АВС = L x 15 20 = 150 em? 
(Second req.) 


A lies outside the circle 


+ AC is a tangent to the circle 
ис 

s AC | P, (a)=7144 12 em, 
S Py (A)=AD КАВ 
АВ = I8 em. 

ay Py (А) = АЕ x AF 

144 =(АЕЎ +18 АЕ 

2 (AE) + 18АЕ-144=0 


2 144=АЕх (АБ +18) 


[86] 


+ (AE +24) (AE-6)-0 
^ AE=6em. 
2 Py (X) =-DX x XB=-4 x6=— 


* А lies on the circle M 
+А lies on the circle N 
э Py (A)=Py(A)=0 


г: ВА is a tangent to the 


circle M at A 
с 2 
5 Py (В)= (АВ) 
АВ is a tangent to the circle М at A 
x me а 3 
2 Pp (B)= (АВ) + Py (B)=P, (В) 
+. AB is the principle axis of the two circles M + N 
(First req.) 
UPQ(B)eBCXBD у.36=4хВр 
» BD-9cm. S CD-Scm. 


+ АВ is a tangent to the circle М. 
АВ = | Py, (B) e [36 2 6cm. 


^ P, (В) = Py (В) 772 BIBLE BE x BF 

236=ВЕх (9+ВЕ)  36=(BE) +9 BE 
(ВЕУ +9BE-36=0 ~ (BE+12)(BE-3) =U) 

+ BE=3em. (Second req.) 


~ A lies on the circle M +A lies on the circle N 

2р (А)=Р, (А)=0 

Similarly : P, (В) = P, (В) =) 

s АВ is a principle axis of the two circles M + N 

+. CEAB 

= BC is the principle axis of the two circles M +N 
(First req.) 

^ 64=CAx(CA+ 12) 

&1-(CAY-12CA — 5 (CAS +12 CA-64=0 

+ (CA+16)(CA-4)=0 2. CA=4em, 


+: C Ethe principle axis of the two circles 


v Py (C)=CAx CB 


+. CD is a tangent to the circle M at D 


2CD=/P,(C)=Y64=8em, (Second eq) 


[8] 


“+ A lies on the circle М зА lies on the circle N 

SPA) Py (A) =0 

Similarly : P, (B) P, (B) 

2 АВ is the principle axis of the two circles M >N 
(First req) 


XEAB ss P,O0-P,.00 
v PUO) s Хох XC 
XD=2DC :. 144=2DCx3DC 
0с) =24 + DC=2Y6em. 
xC=6Y6em. 

Py (X) = XF x XE 
- 144 = (XE + 10 XF 
^ (XE) + 10XF- 14420 4. (XF + 18) (XF-8)=0 
XF =8 em. (Second req.) 
Py (OX) 8 P, 00 2 XD xXC=XF x XE 
Figure CDFE is a cyclic quadrilateral. (Third req.) 


2M S XF x (XF + 10) 


(yis 24 [x- e] 30° =X- 60" 
X= 90" 
60" — (130° + 60° + 90") = 80° 


z= 1. [130° - 80°] =25° 


(ys 367 -2x x2 d [a6 29-23] 
A42X2360-4X 6X = 360° 
2 X= 60" 240° 


(з) тА) (8-4) 
vm (ZA)= 4 (5 Х-20°) 
4Á8X-AX-25X-20 X220 

“2 т (2 BDC) = 70* 

m(Z CDX) = 180° - 70° 


10° 
mi СХ) = 1 [m (EX) + т (АВ)] 
no = 1 [100° + (КЎ) +94°] 


» The triangle proportionality theorems 


+. 220° = (100° +m (KY) + 94°) 
лш) =26 
+m (BC) =2 m (4 BAC) = 66° 
+. т (AX) = 360° — (94° + 66° + 100° + 26°) =74° 
(Second req.) 
+ т (4 BEC) = } [m (В©)-т(ХЎ)] 
= { [66° -26"] = 20° (Third req.) 


e 
+ AB=BC=CD=DE=AE 
(properties of regular pentagon) 
m (AB) =m (В©)= т CD) =m (DE) 
=m (АЁ) = 22 = 72° (First eg) 
+m (ACE) = 360° - 72° = 288° 
+ m(Z AXE) = 4 [m (ACE) -m (&E)] 


= 4 [288°—72"] = 108" (Second req.) 


(First req.) 


Higher skills | 


(2)е 


(jd 
Instructions to solution : 


(1) © AB is a diameter in the circle. 
m (AE) +m (Z EB) = 180° (qu 
s m(ZECD)=150" 2. m(Z ECA) = 30* 
1 [m AÈ) -m (ЕВ)] - 30* 
<- m (AÈ) -m (EB) = 60° 

by adding the two equations (1) » (2): 
2m(AE)=240° 2. m(AÈ)=120° 
and so @ = 4 x 120° = 60° 


(2) 


+: BC is a diameter in the circle 
a 


a 
2X4 y= 180" 

2 m(£D)=21° 
= 4[x-y]=20 
sX-ycar 

By adding (1) «(2)- 
23x22 EXE 
zm B)e d [74° + 32°] =53° 
In SABD: m (Z A) = 1807 - (53* 20) e 106° 


[s] 


лу=32° 


= 

4 

5 
Answers of Life Applications on Unit Four 


v m(Z B)em(Z 0) =90° 


and they arc alternate angles. 
5 ABDC m1 
AC BD 
40.5 49. АС =200 m. 
АС 150 


2. The distance between the location C and the 
location А = 200 т (The req) 


+ BE/CD 
2 АВ = ПО т, 
+ The length of the oil spot = 110 m. 


АВ, 
ЕЯ 


(The req.) 


(The req.) 


Yes э Yousef*s division of the strip is correct. 
7: The perpendicular distance between each two 
lines of the paper is equal. 

-. When he placed the two ends of the paper on two 
lines of this paper and the edge of the paper as а 
secant of the lines + then the included parts are 
equal in length. 


: AD BE CF 2.2 
P АС DF 
ss ААС 192 
[Т] 
2. The length of the tube = 19 m. (The req) 


In SABC 

which is right in С: 

3 (AC? = (ABY (BC) 

=(41)- (09 = 

AAC=4m 

+ ED// BC 

, BE, CD 
АВ AC 

BE-246m. 


2 The distance which a man ascends on the ladder. 
= 2.46 m. (The req.) 


[52] 


In AABE: АВ =ВЕ «m(Z B)- 90* 

m (2 BAE) =45° a) 
m(2BAD)=90° 2 m(4 DAX)=45° (2) 
From (1) +02): + m(Z ВАХ) = т (Z DAX) 
2 AX bisects £ Ain A ABD 

‚ЭХ BA. 42 23 
“xp ap 56 

LM zb. ЗХ. 3. 

BX+XD 344 “gp 7 


77 ДАВХ s A ABD have the same height. 
2, The area of (A ABX) _ BX _ 3 


“The trea of (AABD) BD 7 

4. The area of (A ABX) = 4 x the area of (A ABD) 
II. x42x 56 
-2504mi (First req.) 


In the right-angled triangle BAD at A 


+ (BD)* =(AB)* + (AD)? = (42)" + (56)? = 4900 
s BD=70m. 
a „Зх 

вр 7 70 


^ ВХ 230m. 2 XD 2 70 - 30 2 40 m. 

2 AX C ÍBAXAD-BXSXD 
= Гаузе зоа 
=мўза 


т(2А0=1 [m@D)-mBO)] A, .. 
Vs em P N 

z4*-3(5*-móO) 4 ), 

S 


(Second req.) 


490° = 155° -m (C) 


+ ш BC) =65° 

1. т (DC) = 360° - (155° + 65°) = 140° 

^ Length of (DC) = — x2x10x7 
=244em. (The req.) 

8 x 

mL A) m 

= { [86r -m Eè) -m BC)] 


= 1 [ir -2 8©)] 5 Te 


4 160° = 360° -2m BC) 


22 m(fiC) = 200° 


@ 


vm(LA) 


= 4 [(360°-m Eè) -m B] 


sas 4 [360° -2 
7 8052360 - 2m (BC) 


22m (BC) = 280" 


т (В©)] 7 ы 
ali Wa | 
ой 


» The triangle proportionality theorems 
т. т (8C) - 140° 

г. m (BC) major = 360° — 140° = 220° 

2. Length of SC) major= 20 2x9 « T 
=3456cm. (The req.) 


^ 

mA) [n morn BE] Ln 
-1 [360° - 545-545] (ow ў 
=06 (First req.) \ 

~ Length (8C) = SE 2 mr = 

+ OOM = SE x2 Tx 

PELLE „суу. (Second req.) 
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Examinations of some 
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[First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1)1f 4i (12i) 2 X yi then X y ees 

(а) -2 (6) 2 (c) 4 (d) 6 
(2) If Zand 52 are the roots of: X^ -8 X+4=0 s then LM =з] 

(а) – 8 (b -4 (c) 1 (d)4 
(3) IfA ADE ~ A ABC 

„АБР = 4cm. ,АВ = бст. 


and CE = 1.5 cm. > then AE = e cm. С B 
(a) 3 (b) 5 (c) 6 (b) 7 

(4) If Land L? are the roots of: X?-b X 4 8-20 ə then b = ree 
(a) 2 (b) 4 (c) 6 (d) 8 

(5) In A ABC › AD bisects / CAB 
„АВ = (X * 4) em. »AC=Xcm. 
and CD = З cm. » DB = 5 ст. 


Зен 
(a) 4 (b) 6 (c) 8 
(6) If AB is tangent to the circle M at the point B апар, (A) = 25 cm? 
s then AB 2 cm. 
od (b 16 (c) 20 (d) 25 
(7) The range of the function f : f (X) 24 sin 3 X is е 
ен 001-94 ()R-]-3,4[ 01-33] 


( 8) If Land М are the roots of the equation : X ?43 X 4320 then the equation whose 
roots are LM and L + M is зс 


(a) X? 920 (b х2=9 


(c) x? 320 (d) X? «9 x«0 
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(9) In the opposite figure : 
If LZ YX 5 YZ XL 2 (M] >XM=2.5cm. ;YM=2em. 


s LM = бет. s then MZ = eccere cm. 
(a) 2.7 (b) 3.6 
(c) 4.8 (d) 7.5 


(10) The solution set of : 4 - X? = 0 is vee 
(а) [-2 52] (b) [4 „| 
()- ]-2 »2[ (à) R- [- 2 52] 
(11) The ratio between the lengths of two corresponding sides of two simillar polygons is 


5: 4 and the difference between thier areas is 27 cm? » then the area of the smaller 


polygon is eee cm? 


(a) 3 (b) 9 (c) 16 (d) 48 
(12) sin (180° — Ө) x sec (270° + 8) = eere 

(a) tan 0 (b) csc Ө (c)1 
(13) In the opposite figure : 

A ABC in which m (4 A) 2 90? , AD L BC ; AB 26cm. 

and AC = 45 em. s then AD = +--+ cm. 

(а) 2.7 (b) 3.6 (c) 4.8 
(14) In the opposite figure : 

M is a circle where BA f CD = {x} 

vif XA=2 AB »XD=6cm. and CD = 10 ст. 


s then XB = «cm. 
(a) 4 (b)8 
и (d) 16 


(15) The angle with measure 495° in standard position is equivalent to angle with 


measure ............... 
5л 


эл 7л 
4 4 


ал (22 © (d) 


——@] 
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(16) In the opposite figure : 


A 


A ABC in which BC // DE » CD bisects Z ACB , then SE =з 


AD 
@) Ав 


АС 
(9 cg 


EC D, E 
AD 
ip 


DE É с 
@ BC 


(17) The terminal side of angle 0 in the standard position intersects the unit circle at 


{5 


2 


the point (= s » then cos (G+ ө) + sin (2 Te = @) = --------------- 


3 
(a) 0 


(18) In the opposite figure : 


If LZ // YX // MN »XM=NL 


DE: ot 


s then MX = «cm. 
ay? (0) 243 
(32 (d) 12 
(19) The simplest form of 12022 = ............... 
0-1 (b) -1 (oi (d) 1 
(20) In the opposite figure : 
A circle in which BA N CD = {x} Е Xe а 
> if m (Z X) = 46° and m (BC) = 150° "a 
s then m (AD) = Жош» 
(a) 58° (b) 92° (c) 103° (d) 196° 


(21) The function f : f (X) = (X - 1) (X + 4) is positive at X E eee 


(a) ]- 1 »4[ 


(с)®-]-4›,1[ 


(b) ]-4 51 


(d)R-[-4,1] 


(22) If the two roots of the equation : X? 4 4 X & К = 0 are real different » then k = 


(a) eo »4[ 


(b) ]4 s ef (c) ]- 4] (d) {4} 


(8:6) А fos А | Goles y а а А OL, walsdl | 65 
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(23) In the opposite figure : A 
ABC is right-angled triangle at A » D ЄВС 
if AB = 12 cm. › AC = 16 ст. » then tan @ = = g 
А >@ [s B D 
(a) 4 () 
СЕ; = 
(24) If the two roots of the equation : 4 X?-20 X+m=0 are equal s then m = eee 
(а) 5 (b) 16 (c) 20 (d) 25 
(25) If one of the two roots of : х2 (6+4) X—9 = 0 is additive inverse of the other 
then b = +--+ ? 
(а) –4 (6)0 (с) 4 (9-9 
(26) AB is a tangent to M at B АВ = бст. B 
If the radius is 2.5 » then AD = +--+ em. = 
(a) 4 ws ^ R j 
(c)9 (d) 36 
(27) If sin (0 + 10°) = cos (40?) » where Ө ej E: »then8- 
(a) 40° (b) 50* (c) 120° (d) 130° 
(28) In the opposite figure : Á 
A ABC in which BC // DE Men e eave TE) Pipes e 
Ез 
w$ в c 


Essay questions 


Answer the following questions : 

a In the opposite figure : 
ABCD is a quadrilateral in which AB = бст. ; BC =9 cm. ; CD = бст. 
and AD = 4 cm. If AE bisects / A and intersects BD at E 
Prove that : CE bisects Z BCD 


Ав is a diameter of a circle whose radius length is 12 cm. » the chord AC is draw such 
that m (Z BAC) = 50° , find the length of the arc (AC) 


ae 
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[3] If L+3 and M + 3 are the roots of the equation X? — 12 X + 3 = 0 find the equation whose 
roots are L and M 


П In the opposite figure : 
BA // DC // EF » where AC = 5 cm. 
s EB = 18 cm. » CK = 10 em. and KF = 7.5 ст. 
Find the length of DB and KE 


Ө їп the opposite figure : 
ABC is a triangle in which D ЄВС where BD = 4 cm. 
ОС = 5 ст. : and AB = бст. 
"АС = 8 ст. 
Prove that : A АВС ~ A DBA » then find AD 


T Futures Language Schools 
HEUTE ERES 
[SIT] Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1) If X = 3 is one root of the equation : 3 X?-8 X+m=0 ; then m = e 


(a) 3 (b) -3 (c) 5 (d)- 5 
( 2 ) The quadratic equation whose two roots are 8 5 — 13 is eee- 

(а) X?-5 X 10420 (b) x? -5 x- 10420 

(с) X?«5 x- 104-0 (d) X! «5x 10420 
(3) The simplest form of the imaginary number i? = -+--+ 

(a)i (b)-i (c) 1 (d)-1 
(4) The function f : f (X) = 12 —3 X is negative on the interval сзсз: 

(a) [-4 > ef (b) ]- e» »4[ (c) ]4 eof (d) ]-  ;- 4] 
( 5) The expression (13 — 2 i) - (3 — i) in the form of the number a + b i is «+--+: 

(a) 101 (b) 10i (c) 10 +i 
( 6 ) The two roots of the equation : X? — 4 X + k = 0 are equal if k = 

(a) 1 (b) 4 (c)8 


(7) The solution set of the equation : X? = X in Ris 


(a) {0} (b) {1} (с) [- 151] (d) {0,1} 
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(8 ) The sign of the function f : f (X) = х?+215 positive in eee- 


(a)R (b) IR* (c) {0} (a) R-{2} 
(9) If (2 — i) isa root of the equation : X? +b X 4 5-0 s then b = eenen 
(a)2 +i (b) 5 (c)-4 (d)-2i 


(10) The measure of the central angle subtended an arc of length 2 7 in a circle of diameter 


length 12 cm. is equal to +--+ 


(a) 2 0) (e) (X 
(11) If sin X « 0 »tan X 7 0 » then X lies in the o=- quadrant. 

(a) first (b) second (c) third (d) fourth 
(12) If sin Ө = — 1 and cos Ө = zero » then Ө = 

(a) 90° (b) 180° (c) 270° (d) 360* 
(13) If 0? < Ө < 20° and sin (5 Ө) = cos (4 0) > then 8 = ve. 

(a) 14° (b) 18° (c) 12° (d) 10° 
(14) f (X) =3 sin X » for each X ER » then the maximum possible value of the function 

FUE usoa 

(a)-3 (b) 3 (c) 1 (d) zero 
(15) If csc 8 = – 2 5 270° < Ө < 360° , then Ө = eee 

(a) 30° (b) 300° (c) 330° (d) 210° 
(16) In the opposite figure : D 

IfAE=3cm.,EC=2cm. 

and ED = бст. » then EB = +--+ Al 

(a) 5 (b) 4 v: 


(c)6 (d)3 
(17) If the ratio between the perimeter of two similar triangles is 1 : 4 » then the ratio between 


their two areas equals +- 

(a)1:2 (b) 1:4 (с) 1:8 
(18) In the opposite figure : 

AX N YB = {м}, XY // AB > then MB = 

(a) 3.6 cm. (b) 4 cm. 

(c) 4.2 cm. (d) 4.8 cm. 


— 
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(19) In the opposite figure : 


Been cem; 
(a) 10 (b) 6 
(c) 9 (d) 5 € „йы. 


(20) In the opposite figure : 
XA isa tangent to circle M 


»>XA=6cm.  ХС= 3 ст. 


s then the area of the circle = cm? 

(a) 36 7t (b) 81.0 (c) 20.25 IU (d) 6.25 7t 
(21) If A is a point on the plane of the circle M of radius length 3 cm. and AM = 4 cm. 

s then Р(А) = «n 

(a) 16 (b) 9 (c) 25 (d) 7 
(22) In the opposite figure : 4 

m (4 BAC) =m (4 D) » then BC = ~ 3 

(a) 3 cm. (b) 4 cm. N 

(c) 5 em. (d) 6 cm. n m E 
(23) Which of the following triangles are similar ~- 

® Q ® ® 

ә e 

(a) @ and (3) (b) @ and @) (c) @ апа (3) (d) (3) and @ 
(24) If A XYZ ~ A ABC ›а (А XYZ) = За (^ ABC) and XY = З cm. 

s then AB = cm. 

OKE (3*5. (c) T (d)1 


(25) In the opposite figure : 


<p 


еннан ст. 
(a)6 (b) 7 D 


(c) 5 (d)8 C (Х+)ст. D(X-1)cm. B 


[09 
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(26) The exterior bisector at the vertex of an isosceles triangle is - to the base. 


(a) Parallel (b) equal (c) perpendicular (d) bisector 
(27) АП. - are similar. 

(2) triangles. (b) squares. 

(c) rectangles. (d) parallelograms. 


(28) In the opposite figure : 
ADisa tangent » AC intersects the circle 


atB;C»m(ZA) 265 m (BD) = 55° 


s m (DEC) = (3 X + 5? sthen X = --------------- 


(a) 60° (b) 70° (c) 35° (d) 84° 


Answer the following questions : 


a In the opposite figure : 
( 1) Prove that : AAXY ~ A ACB 
(2 ) If the area of (A AXY) = 8 ст? 


» find the area of the polygon XBCY 


[2] In the opposite figure : 
IfAD =8 cm.  AB- BC =X cm. 


» then find the value of X 


EJ State two cases of similarity of two triangles. 


If L » M are the roots of the equation : 3 X? -2 x - 7 20 


» find the equation whose roots are 12,м? 


E if 4 tan А—3 = 0 where A is the greatest positive angle » A €]o 2л , then without 


using calculator find the value of sin (180? — A) + cos (- A) + cot (360° — A) 


—m, 
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Ell Cairo Governorate 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) Incircle M if MA = 5 cm. » diameter of circle = 6 cm. » then PA ЕИ 


(а) 16 (b)-9 (c)9 (d) — 16 
(2) X=44+2i » y=4-2isthenXy sere 

(a) 12 (b) 24 (c) 20 
(3) In the opposite figure : 

m (Z A) = 40° 

‚т (EC) = 120° 

then X 2 «oes o 

(a) 40 (b) 60 (c) 120 
( 4 ) The solution set of the inequality : X?-3 X € 220 is eene 

(a) [1 » 2] (b) R-]-2 5-1[ (c)R-]1 »2[ (d) [-2 5-1] 


( 5) If the ratio between two corresponding sides of two similar polygons equals 1 : 3 
and the difference between their surface areas 200 cm? 5 then area of smaller 


polygon = cm? 

(a) 25 (b) 90 (c) 225 (d) 100 
(6 ) The angle whose measure 1087? lies in the +++- quadrant. 

(a) first (b) second (c) third (d) fourth 


(7 ) Two similar triangles the ratio between their perimeters 5 : 3 » then the ratio between 
their areas is «e 


(а) 5:3 (63:5 (с) 9:25 (9) 25:9 
(8 ) The simplest form of expression (1 + 3) ig ченен» 

(a) 16 (b)- 16 (c) 16i (d)- 16i 
( 9 ) The interior and exterior bisectors of angle of triangle include between them angle of 

measure «m 

(a) 60° (b) 30* (c) 120* (d) 90° 
(10) The S.S. of equation : X? + 16 2 0 in R is =e 

(a) {-2} (b) {2} (c) {+2 »2} (d)@ 


a 


Final examinations 


(11) In the opposite figure : D A 


ABCD is parallelogram AO : OB = 3:2 


area of A DHC = 100 cm? [LAS 
; N 


> then area of A ODA = vse cm? c B H 
(a) 36 (b) 48 (c) 60 (d) 90 
(12) If f : f (X) = 4 sin 2 X s then the greatest possible value of f is = 
(a) 1 (b) zero (c)4 (d)8 
(13) In the opposite figure : 
If P,,(A) = 144 
»>BM=S5cm. C 
ə then AC = 6... cm. A 
(a) 18 (b) 8 (c) 12 (d) 16 
(14) The sign of function f : f (X) = X — 5 is positive in the interval зс 
(a) ]- e» »5[ (b) ]5 | (с) [-5 >f (d) ]-  »—5[ 


(15) If L and M are the two roots of the equation : X 243 X-4-0 » the numerical value of 
the expression : 12+31,+5= 
(a)-9 (b)-4 (c)- 1 (d)9 

(16) If tan (180° + 5 Ө) + tan (270° + 4 Ө) = 0 » then value of Ө which satisfy the equation 
where Ө € JO » 2 7t[ could be equal ++ 
(a) 5° (b) 10° (c) 20° (d) 90° 

(17) If one of the two roots of the equation : 3 х? (k+2)X+ к +2k=0 
is multiplicative inverse of the other root » then k = e=- 


(a)-351 (b) -35-1 (c) 35-1 (d)3 51 

(18) In the opposite figure : B 5 
AB » AC are two tangent segments to the circle » т (Z A) = 30° (К у= 
» then y LAM ees is c 
(a) 30 (b) 60 (c) 21600 (d) 10800 

(19) In the opposite figure : A 
AD bisects Z А» АР, = + Е f, 
If AB = 10cm. AC = 2 y - 1) em. n : 
s then y = 5 cm. А 
(a) 1.5 (b) 3.5 SPs eer 
(c) 6 (d) 10 


—] 
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(20) In the opposite figure : 


AB = З cm. »BC=2cm, 


»AF=7.5 ст. 
a then EF 2 «e 
(a)2 (b)3 (c) 5.5 (d) 7.5 
(21) All eee are similar. 
(a) triangles (b) rectangles (c) squares (d) parallelograms 


(22) The sign of the function f » where : f (X) = X ax. Be negative when X € з 


(a) Le »-1[ (b) ]-1,3[ (e) R- [-1 3] (d) J3 > eof 
(23) If the two roots of the equation : k X?-12 X 49-0 are equal » then eene 
(a)k«4 (b)k=4 (c)k>4 (4) k= 144 


(24) If the two roots of the equation : 8 X? — a X+ 3 2 0 are positive and the ratio between 


them is 2:3 » then a = --------------- 


(a) 1 (b) -1 (c) - 10 (d) 10 
(25) If 0 em > a ssin Ө = E s then the value of : 
esc Ө sin Ө — tan Ө cot Ө + cos? Ө = --.......... 
169 144 25 169 
(725 (b) тво © тво Фм 


(26) In the opposite figure : 


(27) In the opposite figure : A 
AD аз» cm. 


бет, 
S 


(a) 4 (b) 8 
(с) 6 (d) 5 


C 3m D 4m. B 


су: А фас | эу [COUR Ll deel ly OW oiu; walsd] | 73 
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(28) In the opposite figure : 
ABC is a right angled triangle at A 


> AD L BC > AB = 30 em. , CD = 32 cm. 


ə then AD = 5 cm, 
(a) 18 (b) 25 (c)24 (20 


| Second | Essay questions 


Answer the following questions : 


E I£ L Mare two roots of equation : х2-3 X 5-0 › form equation whose roots are L? » M? 


[2] Find circumference of circle which contains central angle of measure 120° and subtends 


arc of length 6 cm. 


Æ In the opposite figure : 


TEE A 
DX // AC > EY // AB 
AD. 3 Be. 4 E D 
»BC= 13.5 ст. nm 2 aR 8 
» then find the length of XY S s Bes i 
[а] In the opposite figure : 
i 
ABCD is cyclic quadrilateral 
D 
AD =8 cm. Е 
СВ = 12cm. e 
Find : Area (A AMD) : Area (A BMC) B A 


a In the opposite figure : 
AF bisects Z BAD 
.EF parallel to BC 


;AB 28cm. » AD = бст. 


DE 
Find : 7 


EC 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) IfL ,3-— L are the two roots of the equation : X? xa Х-7=0 s then a zc 
(a)-3 (b)3 (c)- 5 (d)5 
( 2.) If the length of an arc in a circle equals quarter of its circeumference » then the measure 


of its inscribed angle subtanded to this arc equals -------------- 


л Es ‚Л X 

(a) 2 (b) 3 (077 (d) 6 

( 3) The maximum value of f : f (X) = 2 +3 sin 2 @ is -------------- where 0 € [0 52 zt[ 
(а) 5 (b) -5 (c)3 (d)-3 


(4) If 3 +2 i is one of the roots of X?-aX+b=0 sthena+b= 
where a » b ER 
(a)- 7 (7 (c) 19 (d) 6 
(5)Ifsin@=-06 > oe] 32 ə then tan Ө + cos Ө = ee 


@ 27. ЕП (© @- 35 


(6) If tan (2 0 + 15°) = cot (0 + 30°) , 0€ ]o al »then sin? 3 Ө + tan? 48 = ee 
(a) 3.5 (b) - 3.5 (c) 2.5 (d) - 2.5 


( 7 ) If one of the roots of the equation : (2 a 5) Х?+7Х+а=018 multiplicative inverse of 


the other root » then a = eee- 

(a)-6 (b) 6 (с)5 (d)-5 
( 8) The soluation set of the equation : x?41620is- -- where X EIR 

(a) {41-41} (b) {4 5-4} (c) 1-4] (d) 
( 9 )If 13 sin 0 +5 20 » Ө is greatest positive angle in [0 » 360°[ 


» then sin (90° + Ө) tan (360° — Ө) = ·--------.-.-.. 


12 LIE: E PES 
(а) 33 (b)- 43 (с) тз (d) 13 
(10) If one of the roots of the equation : X? — 9 X + m = 0 is double the other root 
OBERE enis 
(a) 18 (b) 20 (c) 14 (d) 26 


[75 
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(11) Solution set of the equation 2 cos Ө +ү2 = O is енне where 0 € [0 ,2л[ 
л л. 5л 344320 5H 5л 
(a) {2} (b) E 2m (с) tr m) (9 r2 
(12) Tf (a + i b) (3 +41) = (2+1) (2—1) » then a? + b? = ee 
(a)-1 (b) 1 (c) -2 (d)2 
(13) If A ABC ~ A XYZ ; area (A ABC) = 9 area (A XYZ) » then AB = -- 


(a)9 XY (b) 3 XY (c) 3 YZ (d) 3 XZ 
(14) If X = 3 is one of the roots of the equation : X*42mX=3 , then ms eee 

(a)-1 (b) 1 (c)2 
(15) In the opposite figure : 

AB isa tangent its length 12 cm. 


CD is a diameter of length 10 cm. 


s then AC = з 
(a) 10 cm. (b) 8 cm. (c) 18 cm. (d) 6 cm. 
(16) In the opposite figure : Fe 
XY // BC SAX: XB 22:3 
X Y 
s area of AAXY = 16 cm? 
» then the area of trapezium XYCB = +--+ cm? B с 
(а) 36 (b) 32 (с) 84 (9) 40 


(17) If L 5 М are the two roots of the equation : X? — 5 X +3 = 0) » then the equation whose 
roots 3 L 93 M is +e 


(a) Х2+ 15 x «27 -0 (b) Х2-15 Х+9=0 
(с) Х2-15 x «2720 (d) X?-9 x 41520 
(18) In the opposite figure : A 
m (Z CAB) 2 m (Z ADB) = 90° & 
„АВ = 15cm. ; BD = 9 cm. 
s then AC + AD = cm. $ ш. 
(а) 28 (b) 25 (с) 35 (4) 32 
(19) The soluation set of the inequality : K*aid edid ecce 
(a) @ (b) [-3 »3] 
(с) R - [-3 »3] (d)R-{-3 ,3} 


— 
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(20) In the opposite figure : 
ACM BD = {Х},АХ= ХС 
» DX=4cm. »XB=9cm. 
э then AC =... ‚ст. 
(а) б (b) 13 
(21) In the opposite figure : 
If m (AB) = 100° , m (CD) = 120° 


s then m (Z AXD) = eee 
(a) 110° (b) 70° 
(c) 140° (d) 180° 


(22) In the opposite figure : 
AD =6 cm. , АВ = 5 ст. 
ВС =7 ст. 
s then DE = eee cm. 
(a) 12 "T 


(23) In the figure of number (22) If m (Z A) = 35° 


(a) 30° (b) 70° 
(24) In the opposite figure : 
AD is interior bisector of Z A 


ım (CE) = 100° ; then m (BD) =- 


а 


В 


(c) 12 (d) 18 


(c) 10 (d)4 


(c) 100* (d) 40° 


» AB = 12 ст. 

»AC= 15 ст. » BD = 8 ст. 

ə then CD = eee cm. 

(a) 12 (b) 10 (c) 8 (d) 15 
(25) In the figure of number (24) The ratio between area of A ABD : area of A ABC =. 

(a) 4:9 (b) 4:5 (c)5:9 (d) 5:10 
(26) In the figure of number (24) The length of AD ze cm. 

Gf 10 (b)8 (c) 10 (à 242 


(27) If M is a circle » A is a point in its plane where MA = 6 cm. » PA =-13 


» then area of circle M = 


(a) 154 (b) 44 


(c) 144 (d)7 


(28) AB , AC are two tangent to circle M »m (BC) = 120° » then m (Z A) = veer 


(a) 120° (b) 60° 


(c) 100° (d) 180° 


7T 
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Answer the following questions : 


E Find in R the solution set of the inequality : X?—4 x-5>0 


[2] Solve the equation : cos (Л + Ө) = sin (390°) cos (— 60°) + cos (30°) sin (120°) 


g In the opposite figure : Dima 
AD // XY // BG Y x 
‚Ах_2 
XB 3 
Find : XY С 22cm. B 
[4] In the opposite figure : D, 
m (Z A) = 50° 
»m (BC) = 60° 
Find : m (BD) 
A B 
В In the opposite figure : A 
‘AD and AE are the interior and exterior bisectors of Z CAB › 
AC = 12 cm. AB = 6cm. ВС= 9 ст. c b B E 


Find the length of AE 


[5 Gia Governance И 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


Abou El-Nomros Educational Zone 


(1) In the opposite figure : 
AD bisect (Z EAC) 


э then CD = ............... ст. 
(05 (b) 10 
ii (9) 18 5 Sa 


(2 ) If one root of the quadratic equation : a Х?+4Х+7=015а multiplicative inverse 
of the other › then a = vee- 


(a) + (b)7 (c) 4 (d)-7 


— m, 
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(3) In the opposite figure : 
m (BD) = 150° »m(Z A) =45° 


a then m (BO) = s ° 
(а) 60 (b) 120 
(с) 90 (4) 195 
(4) All the following measure of angles lie in the second quadrant except -++--++ 
(a) – 240 (b) 100 (с) – 120 (d) 860 
( 5) If two roots of quadratic equation : X?-6 X*k 20 are equal and real 
епк = е 
(a)4 (b)-4 (c) 9 (d)- 9 
(6) Р(А) > 0 » then the point A located зс the circle M. 
(a) inside (b) outside (c) on (d) on the centre of 


(7) The measure of central angle subtended by arc of length Jt cm. in circle of 


diameter 8 cm. equal +. s 


= m j2X 
(a) 3 (6) 2 (c) 3 (2m 
(8)IF ABM CD={E} > = 
AE 23cm. »CE=2cm. 
>BE=6cm. le 
s then ED = "ҮҮ / 
@)9 (8 Р xi 


(9 ) If the two similar polygons are congruent ; then the scale factor is ===- 
(a) E: (b)1 (c) more than 1 (d) less than 1 
(10) The sign of function f : f (X) = 4—2 X positive if 


(а) Х>4 (b) X«4 (с) Х>2 (d)X«2 
(11) The range of function f : f (X) = 2 cos 3 X is eee 
(a) [-2 2] (]2 »3[ €)]-2:2[ — @]-3›3[ 
(12) If a line intersects two sides in a triangle and divides them into segments whose lengths 
are proportional » then it is ===- to the third side. 


(a) intersect (b) parallel (c) bisect (d) equal 


EN 
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(13) If L and М are two roots of the quadratic equation : Х2-7 X + 12 =0 
> then L?+M? =. 
(a)7 (b) 12 (c) 25 (d) 49 

(14) In the given figure : 
If BD AE- {С} 


the area of the smaller triangle 
»then: - E 
the area of the greater triangle 


(a) = 


(с) = 

(15) In the opposite figure : 
BD is a diameter » AC is a tangent 
АС = бст. » AB = 4cm. 
» then the radius of circle equal з ст. 
(а) 5 (b) 9 

(16) The solution set of the inequality : X525 3-44 TR onere 
(a)R-]1 »4[ ()&- [4] €) »4] (à) 1 »4[ 


(17) If the ratio between the perimeter of two similar triangles is 4 : 9 » then the ratio between 


their areas is «s 


(а)4:3 (0) 4:9 (c) 16: 81 (93:2 
(18) If sin Ө = cos B and Ө » B are two acute angles » then tan (0 + В) = vee 

(a)-1 (b) 1 (3 (d) undefind. 
(19) If X = 5 is one of the two roots of the equation : X?raxz2a44 

ss then a = rien 

@-7 (b)7 © 2 (2-2 
(20) In the opposite figure : 

The length GE CDs cene cm. 

(a) 5 (b) 6 

(09 (9) 10 С D бст. В 


(21) If the terminal side of the angle 0 in the standard position intersects the unit circle at the 
point (X »— X) »X>0 > then m (4 0) = vee 


(a) 225° (b) 315° (c) 135° (d) 45° 
(22) 1 +i)*-(1-i)* = 
(a) zero (b) 8 (c)-8 (d) 4 


——®] 
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(23) In the opposite figure : 


AC LAB, AD LBC 4 
» the length of AB = +++ cm. 
(a) 12 (b) 15 


B 9m. D lém. C 
(c) 20 (d) 25 


(24) If L › M are the roots of the equation : X? — 7 X +3 = zero » then the equation whose 
roots 2 L 2 M is errr 


(a) X?-14X+12=0 (b) X?-14X-12=0 
(с)х?+14Х+12=0 (d) X?+14X-12=0 
(25) If A ABC is right-angled triangle at B » cos C = i ə then sin (A + B +2 C) eere 


2 
(с) ELE] 
2 


(d) zero 


Te et 

E (b) 2 
(26) In the opposite figure : 

XL YZ- {м}, XY / ZU 


»then the length OP MZ ааа 
(a) 3.6 (b) 4 
(c) 4.2 (d) 4.8 


(27) If 2 and 7 are two roots the equation: X? 4 a X b - 0 ; then a - b =: 


id (5-5 (c) 23 (d) - 23 
(28) All of the following mathematical X 
expressions are true except === 
AX _ XY AX _ XY 
0 XB 7 BC (b) Ав BC Y x 
AY _ AX AY _ AX 
(© Yc хв (ФАС АВ 


Answer the following questions : 


a In the opposite figure : 
XL=Scm. »XY=YZ=4cm. ;NZ-6cm. 
Find with proof : 


The length of LN » YL 


QVO V 898/00 | (ally Lit iae АШ oos; yalxdi | 81 
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8 In the opposite figure : D A 
ABCD is a quadrilateral N oro 
АВ = BD ; AD - DC , AE bisects Z А, DF bisects Z BDC A 

с 
Е 


Prove that : EF // DC 


[3] Find the solution set of the equation : x?-2xX+4=0inC 


[4] If the difference between two complements angles is 2 find the degree and radian 


measure of the two angles. 


a In the opposite figure : 
XY // DE//LZ 
Find with proof : 
the length of EM 
» the length of MZ 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) If one of the two roots of the equation : 3 x + (4+3) X 4720 


is the additive inverse of the other , then : a= «e 


ay aj EY 

(a)-3 (b)3 ©з (d), 
(2) GX- y) + QC y ie o i then y - х= jussis 

(a) zero (b)-1 (c) 1 (d)i 


(3) If the two roots of the equation : X? +4 X + k = 0 are real and different 


s then k € 
GM se (b) = »4[ (c) += » ef (b [4 ef 
( 4 ) The solution set of the inequality : (X — 3) (X - 7) <0 in Ris oe 
(a) {3 7} (b)]3 »7[ t ›7] (à)- [3,7] 


(5) If (2 + i) is one of the two roots of the equation : х?-4Хх+с=0 


> then the value of e = eesse 


(a) 16 (b) - 16 (c)-5 (d)5 


— 


- Final examinations 


( 6 ) The quadratic equation whose two roots are (2 — 3 i) » (2 + 3 1) is eee 
(a) X?-4 X4 1320 (b) X? c4 x 1320 
(e) xX^«4x- 1320 (d) x?-4x-1320 
(7 ) If Lis one of the two root of the equation : X?—4 X+ 1 20 5 then the numerical value 


the expression : L^ — 4 L+5 is 


(a) 4 (b)-4 (c) 5 (d)-5 
(8)IF f (X)=X+2 » where: X€ ]- 4 »3[ »then f CO is negative when X € ecer 

(a) [-4 »- 2] (b) +4 5-2[ (с) [-2 »3] (à) ]- 2 »3[ 
( 9 ) The conjugate number of : 3 i — 7 equals +- 

(а)31+7 (b)-3i-7 (c)-3i47 (d) > 
(10) The range of the function f : f (8) = 4 sin 2 Ө where 0 C [0 » 2 л[ equals сес 

(а) [-4 54] (b ]-4 »4[ (с) [- 2 » 2] (d) ]- 2 »2[ 
(11) If the terminal side of the angle of measure 30° in the standard position in the unit circle 


rotates three and half revolutions clockwise » then the terminal side lies in 


the serere quadrant. 

(a) first (b) second (c) third (d) fourth 
(12) If cos Ө > 0 »sin Ө <0 , then Ө lies in the 4 quadrant. 

(a) first (b) second (c) third (d) fourth 
(13) The angle of measure — S lies in the «+++ quadrant. 

(a) first (b) second (c) third (d) fourth 


(14) The arc of length 8 k Jt cm. in a circle whose radius of length 24 k cm. is subtends an 


inscribed angle of measure -++--++ 
(a) 60° (b) 30° (c) 120° (d) (60 k)° 


(15) If the ratio between the perimeters of two similar polygons 4 : 9 


» then the ratio between their surface areas = eÊ 

(а)2:3 (b)4:13 (c) 16:81 (d)4:9 
(16) Any two regular polygons having the same number of sides аге... 

(a) congruent. (b) equal in area. 


(c) equal in perimeter. (d) similar, 
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(17) In the opposite figure : B 
The radius length of circle M = +- cm. < Jo, 
(a)2 (b) 3 С A 
(с)4 (d) 5 
(18) In the opposite figure : 
__ The area of A ADE) — | 
The area of (figure DBCH) 
(a) 3 [EA 
Ox mm 
(19) In the opposite figure : 
AD bisects Z BAC 
„Шеп AD = 
(а) 8 (b) 60 
(с)2{15 (à) 743 


(20) In the opposite figure : 


All of the following expressions are true 
» except «m 


(а) (АВ) = AC x AD 
(b) (AB? = AH x AE 
(c) AC x AD = AH x AE 
(d) AC x CD = AH x HE 
(21) In the opposite figure : 
AB // DH // XY » AY N BX = {C} : AC =8 cm. 
CH = 4 cm. » CD = бст. 


» DX =3 cm. » then BC + HY = -+++ ст. 
(a) 12 (b) 15 
(c) 8 (d) 14 


(22) In the opposite figure : 
EC = 3 cm. Ер = 8 cm. 


» then the value of X 2 cm. 
(а)2 (b) 4 
(c)8 (4) 6 


—— n 
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(23) In the opposite figure : 


п (AC) = ° 4 А 2$ 

MA ee 70 c E 
D 

(c) 40 (d) 50 


(24) In the opposite figure : 
А АВС ~ А АЕР ,АЕ =3 cm. , AD = 4cm. BD = 2 cm. 


s DE = 5 cm. » then BC = -»-----++-++- cm. 
(a) 2.5 (b) 10 
(c) 7.5 (d) 7 


(25) Two triangles in which the first whose two angles of measure 50? » 60° and the second 


whose two angles of measure 60° , 70° , then the two triangles are --------------- 
(a) congruent and not similar. (b) similar. 


(c) congruent and similar. (d) not congruent and not similar. 


(26) If PA) =—9 ,then this means that - 
(a) the point A lies outside the circle whose center M. 
(b) the point A lies inside the circle whose center M. 
(c) the radius length of the circle whose center M equals 9 length unit. 


(d) the length of the tangent segment drawn from the point A to the circle whose 


center M equals 3 length unit. 


(27) In the opposite figure : 


AC sauces em 
(a) 62 (b) 6 
(c) 72 (d) 7 


D m. B 
(28) In the opposite figure : Er 


AD bisects Z A externally 
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| Second | Essay questions 


Answer the following questions : 


a In the opposite figure : 
If CX bisects Z ACB » XE // BC 
AE=2cm. , ЕС = 8 cm. 
x BC = 15 ст. 


Find the length of XD с 15cm B 


8 Find the solution set of the following inequality : X (X + 4) < 12 


[3] Кіп Ө = E » where 0 is the greatest positive angle іп [0 » 360°[ 
> then find : sin (180° — Ө) + tan (90° — Ө) 


[4] In the opposite figure : 
AB// EF ,АЕ=8 ст. СЕ = 12cm. 
СЕ = 9 cm. , ВМ = 4 ст. ; DM = 6 cm. 
» Шеп: ( 1 ) Find : the length of BF 
(2) Prove that : FM//CD 


[5] In the opposite figure : 
BE bisects Z ABC 
ө ВС = АЕ = 12 ст. 
> AB = 16 cm. » DC = 21 ст. AD = 28 ст. 
Prove that : DE bisects 4 ADC 


= E El-obour Educational Zone 
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ty a 


First | Multiple choice questions | 
Choose the correct answer from the given ones : 


Gt E (c)-i (d) i 
( 2) Conjugate2i- 5 is eeen 


(а) 2i+5 (b) 2i-5 (c) -2i-5 (9) -5+21 


a 
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(3 ) Form the quadratic equation with the two roots 1+1, 1-і 

(a) X^ « X«220 (6) х2+2Х+2=0 (0) Х?2-2Х+2=0 (d) x?«220 
(4) L52-Ltworoots Х2-КХ+6=0 s then k = v 

(а) 6 (b) 3 (c) 5 (d) 2 


(5) L > Mare the two roots of the equation : X? —5 X +3=0 , then L? + M? = 


(а) 9 (b) 5 (c) 19 (d) 22 


(6 ) If tan (180° + Ө) = 1 where Ө is the smallest positive angle » then 0 = 


(a) 60° (b) 30° (c) 45° (d) 135° 
( 7 ) The solution set of the equation : X?^zxinRis-— 

(a) {0} (b) {0 +1} (©) {0 »-1} (a) {1} 
(8) f (X)=6-2 X positive at X€ з ++ 

(a) X <3 (b) Х>3 (c) X23 (d) X«3 


( 9 ) If Lis one of the two roots of the equation : X?-5 X-3 = 0 »thenL? -5L 4 72 -> 


(a) 10 (b) 4 (c) 12 (d)-4 
(10) The arc length in a circle of radius 6 cm. opposite to central angle a IS S eM ст 
(a) 3 (2x (o) ёл i («зл 
(11) 105 5іп0=4 › 90° < Ө < 180° , then 3 cot (90° + Ө) = 
(а) 5 (b) -5 (c)4 (d) —3 
(12) The solution set of the inequality : (X — 3) (X - 7) < 0 in R is = 
(а) {3 57} (b) ]3 ,7[ (с) [3 57] (d) R-[3 » 7] 
(13) If f (X) 2 4sin X X € [0 > zt] the rang of function 
(a) [0,4] (b) Jo 5 4[ (о) ]-4 50[ (d) [-4 54] 


(14) If sin Ө = cos Ө where 0 is acute angle » then tan 2 0 = 


(a) 1 (b) - 1 (c) undefined. [OLEI 


(15) Two similar polygons : ratio between their perimeters equal 4 : 9 » then ratio between the 


lengths of two corresponding side is =+ : 


(a)4:9 (b) 2:3 (c) 16:81 (d)9:4 
(16) Two similar rectangles » the dimensions of the first arc 12 cm. » 8 cm. and the perimeter 

of the second equal = 60 cm. the area of the second = ++ cm? 

(a) 100 (b) 216 (c) 500 (d) 864 
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(17) In the opposite figure : 


C M cm. 
(a) 12 (b) 24 
(c) 36 (d) 48 
(18) In the opposite figure 
BD онн cm 
(a) 5 (b) 6 
(c)4 (d)7 
(19) In the opposite figure : 
x=. сш. 
(a) 1213 (b) 24 
(c) 12 (d) 843 
(20) IfA ABC ~ A XYZ AB =3 XY ‚еп ABO 
(a)3 (DE e 
(21) In the opposite figure : 
osi cm. 
(a) 3 (b) 9 
(c) 18 (d) 21 
(22) In the opposite figure : 
X2 Cem. 
(a) 5 (b) 6 
(c)3 (d)9 
(23) In the opposite figure : 
The length of the radius of circle M = =- cm. 
(а) 2 (b) 4 
(с) 3 (d) 5 


—— 
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(24) In the opposite figure : 


AD // BE // FC 5 then HF = v cm. 
(a) 3.6 (b) 4.8 
(c) 6.3 (d) 3.75 


(25) In the opposite figure : 
АР // XY // BC 5 then K = 
w4 (b) 4 
(c) 16 (d) 32 
(26) In the opposite figure : 


X= сш. 
(а)3 (b) 4 
(c) 4.5 (d) 6 


(27) If M is a circle of radius length 3 cm. » A is a point lies in its plane where MA = 4 cm. 


> Шеп P, (A) = 

(47 (b)9 (c)7 
(28) In the opposite figure : 

(a) 50° (b) 25° 

(c) 100° (d) 75° 


| Second | Essay questions 


Answer the following questions : 
a Investigate the sign of the function f (X) =4- X ? and determine the solution 4 — X? <0 


[2 | Find the general solution of the equation : cos 2 6 = sin 4 0 


+1 > M + 1 are two roots of the equation : X?-7X+5=0 


»then form the equation whose two roots L? , M? 


O 1» the opposite figure : 
B » Y and C are collinear prove that 


A XBY ~ A ABC 


€ 18cm. A 
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6 In the opposite figure : 
The length of XY = esse 


Quesna Educational directorate 
Mathematics Supervision 


First | Multiple choice questions 


Choose the correct answer from the given ones : 


-Monoufia Governorate 


( 1 ) The sign of the function f : f (X) = 6 - 2 X is non-positive when e 


(a) X>3 (b) X <3 (c)X<3 (d) Xz3 
( 2) In the opposite figure : " Р 
AB// DC ›2АН=3Нр 
:BH- CH = 4 em. 
other BC z «m cm. D © 
(a) 18 (b) 20 (c) 24 (d) 25 


(3) In the opposite figure : 
CD = BM » then the circumference 


of the circle M = e7- em, 
(а) 15 7t (b) 187 
(c) 207 (d) 24 zt 


( 4 ) If ABC is a right-angled triangle at B »sin A+ cos C = 1 s then tan C = eese- 
(a) 1 (b)-1 


( 5 ) The solution set of the equation : X? +9 =0 in the set of complex numbers is =e 


(a) {3 »-3} (b (-3i] (с) {31›-31} (4) @ 
( 6) In the opposite figure : 
INE Sireni cm. 
(a) 32 (b) 45 we 
C E 40cm. E 
Sem. 
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(7 ) If sin X 2cos y > then sin (X + y) = seer 
(a) 1 (b) zero (c)-1 (d) otherwise. 


(8 ) If one of the two roots of the equation : 4 К X^47 X ^ + 4 = 0 is the multiplicative 
inverse of the other root » then k = ==- 


(a) +2 (b) 3 (c)4 (d) 2 
(9) If A ABC ~ A XYZ and 3 AB = 2 XY ; then area of А АВС: area of A XYZ = vee 

(a) 4:9 (b)9:4 (02:3 (d)3:2 
(10) In the opposite figure : 

If AB // EF // CD »then EF = em. 

(a) 2.5 (b) 2 

(c) 1.5 (d) 1 
(11) (1-1)! = oen 

(a) - 641 (b) 641 (c) - 64 (d) 64 
(12) The function f : f (8) = sin (b 0) is a periodic function and its period 2) 

s then bs ote 

(a) 4 (» à (c)3 
(13) In the opposite figure : 

If XY // BC 5 then AC = em. 

(a) 15 (b) 16 

(c) 18 (d) 20 


(14) In the opposite figure : 
AB 26cm. ; BC 23cm. ,Ар = 4cm. 


the two circles touching internally at A » then ED =. 


(a) 2 (b) 3 
(с) 3.5 (94 
(15) If (2+3 1) + (1-1) = Х+уі › then X+y = vee 
(а) 2 (6) 4 (c) 5 


(16) In the opposite figure : 
XY // BC »XZ// BY 
АХ = бст. »XB=9cm. »AZ=3 ст. 
> then the length of ZC 2 em. 
(a) 4.5 ШЕЕ (с) 36 (4) 45 
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(17) If 5, is the solution set of the inequality : X? — X — 2 < 0 and S, is the solution set of the 
inequality : X? + X —2 «0 > then SS, = 


(a) Ø (b) [-2 »2] (c) [-1 $1] (à) &- ]- 1 »1[ 
(18) In the opposite figure : 


D 6cm. A 
ABCD is a square of side length 6 cm. P 
» DE = EF= ЕС PON 
> then the area of the polygon XYFE = e- cm? F 
(a) 6 (b) 8 D. 
С В 


(c) 10 (d) 12 
(19) The terminal side of angle 0 in standard position intersects the unit circle at point 


B (X > 3) where X <0 » then sin (90° + 0) = 


(a) - 0.8 (b) - 0.6 (c) 0.8 (d) 0.6 
(20) If AB is a common tangent to two 


circles touching internally at B 


s then AC: ADS +++... 
(a) AB : AF (b) 3:4 
(c) AD: AF (d) AE: AF 


(21) In the opposite figure : 
ABC is a triangle » AF bisects Z А internally 
»AC = BF , FE // BD 


‚СО = 15 ст. 
s CF = 4 cm. , АВ = 9 ст. s then DE = ++. cm. 
(a) 4 (b) 6 (с) 9 


(22) In the opposite figure : 
The curve of the function f : f (X) = x3936:—3 
» then the solution set of the inequality : 
X?-2x-3z0inRis ee 
(а) ]- 1 »3[ (b IR- [- 1 3] 
(c) ]3 5 ef (d) ]- 9 »- 11 U [3 > =f 
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(23) The dimensions of a rectangle are 10 cm. » 6 cm. » if the scale factor equals 3 


есш. 


» then the perimeter of another of rectangle similar to it = 


(a) 96 (b) 69 (c) 15 (d) 30 
(24) In the opposite figure : 
grad uses 
(а) 1.54 (b) 1.01274 ? 
(05294 (d)4 
A п 


(25) In the opposite figure : 
If EB = 6 cm. » CD = 8 cm. 
»AC= 10cm 
»AE=2cm.»BD=4cm. 


» then ED =- 
(a) 2 (b) 4 (c)3 (95 
(26) If M is a circle with diameter length 12 cm. » А is a point in its plane and the power of the 
point A with respect to the circle M equals 13 cm. » then MA = ee сш. 
(а)7 (b) 14 (c) 3.5 (d) 6 
(27) In the opposite figure : А 
If the area of A DEF = 6 cm? 
» then the area of shaded part = -------------- cm? 
(а) 27 (b) 36 Степ Е 3cm. Р 5em. В 
(c) 48 (d) 54 


(28) The range of the function f : f (0) = 3 sin 2 8 is seee- 
(а) [-2 »2] (6) ]-2 »2[ (с) [-3 »3] (d) ]-3 »3[ 


Answer the following questions : 
E if cos x= 3, 270° < X < 360° Find the value of : 


sin (180° — X) + tan (90° — X) + tan (270° — X) 


— —— Final examinations — 


[2 | In the opposite figure : 
ABC is a triangle in which AB = бст. » AC = 9 cm. and BC = 10 cm. 
; D € BC where BD = 4 cm. ; BE L AD 


and intersects AD and AC at E and F respectively. 


( 1 ) Prove that : ‘AD bisect Z A 
( 2) Find : area of A АВЕ: area of A CBF 


[3 | Find in R the solution set of the inequality : (X + 3? < 10 3 (X +3) 


ü In the opposite figure : 
m(Z BAC) = 33° , m (4 BDC) = 70° 
»m (AB) = 94^ 
»m (CY) = 100° 
Find : m (Z BEC) 


[EJ ABC is a triangle » M is the midpoint of BC 5 let K CAM A 
»draw KE // AB to intersect BC at E » draw KG // AC 


to intersect BC at G. 
First : Prove that : M is the midpoint of EG. 
Second : If K is the point of intersection of the medians of A ABC 


Prove that : BE = EG = GC = 4 BC 


a Central Mathematics Supervision 
E El-Gharbia Governorate «e Official Language Schools 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) If tan (180° + Ө) = 1 where Ө is the smallest positive angle » then 0 = с 

(a) 60° (b) 30° (c) 45° (d) 135° 
(2) IfL ,— L are the two roots of the equation : X? —(k 7) X -25 20 

»thenkz · 


(a) 3 (b) 5 (c)7 (d)9 
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(3) In the opposite figure : 


EDS wen cnt 
(а)2 (b) 3 

bes 9em. B 
(c)4 (d) 5 Sen. я 


(4 ) In the opposite figure : 
AD= 26 cm. s then the value of X = eee 


(а)3 (b)4 
(d) 6 Xu чм Х-1 B 
(а) 1 (b)-1 (c)i (d)-i 
( 6 ) If the function y = sin (= + x) has the maximum value at X = eee 
(a) Ж (3E (c) J (d) zero 


(7) In the opposite figure : 
AC 23 cm. › CF 2 9 em. › AB touches the circle M at B 


»then PACA) T— T 

(a) 6 (b) 9 

(c) 27 (d) 36 
(8) In the opposite figure : 

BC =5 cm. ,AB=4cm. ABL AC > then BÈ = iie 

DC fo, 
а) 4 3 
(а) 5 (b) = 
‚3% 4 

(X (d) 3 
( 9 ) The solution set of the equation : X? + 9 = 0 in the set of complex number 

(a) (3 3-3] (5 {-3 i} (c) {31-31} (d) @ 
(10) The degree measure of the angle whose measure 12 — 

(a) 105? (b) 210° (c) 420° (d) 840* 


(11) In the opposite figure : 
ABisa tangent segment to circle M 
АВ = бст.» CM = 2.5 ст. 
» then АС = ----..:..... ст. 
(a) 9 (b) 4 (c) 2.5 
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(12) In the opposite figure : 


INE аан cm 
(a) 3 (b) 9 
(c)2 (d) 18 


(13) The two roots of the equation : К X?-12 X £920 are equal if. 
(ajk>4 (b)k«4 (c)k=4 (d)kz9 


(14) The angle with measure 585? in standard position is equivalent to the angle 
with measure =- 


wF (33 22 (22 

(15) In the opposite figure : A 
If BC // DC » then eam BCE = КОО „йү. 
oF QEA é ZB 


(16) In the opposite figure : 


AB x AC= 
(a) 36 (b) 45 
(c) 12 (d) 27 


(17) If tan (4 6) = cot (5 Ө) » then sin (30) = 


(а) 1 (b) 1 
(18) 0+3 0+(1-) = Х+уі,ћепХ+у= сс 
(а) 2 (b)-4 (c) 5 (d) 6 
(19) AIL are simialr. 
(a) triangles (b) rectangle (c)parallelograms (d) squares 


(20) The length of an arc opposite to a central angle of measure 150? in a circle with radius 


length 8 cm. equals з ст. 

@ 22 m on (c) 8% (d) 20 
(21) The quadratic equation whose roots i > M ds 

(a) X?-3x49-0 (b) x?^«920 (c) X? -9x 4920 (d) x?29 
(22) If the degree measure of an angle is 64° 48 »then its radian measure is = 

(a) 0.184 (b) 0.36 (c) 11.3768 (d) 3k x 
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(23) In the opposite figure : 


AE_2 Foi 
If EB^ 3 s then FE = cm. 
(a) 9 (b) 11 
(c) 13 (d) 15 


(24) In the opposite figure : 


BC =9 cm. 

s then DC = 66 cm. 

(а) 9 (b) 10 

(c) 11 (d) 12 
(25) The sign of the function f : f (X) = 7 — X is negative in the interval 

(a) ]- » 7 (b) ee oof RUPES 
(26) Ifsin0=- 3. > TRE p then 82 e 

(a) 30° (b) 150° (c) 210° 


(27) In the opposite figure : 
A ABC ~ A AED if AD = 3 cm. ¿BD =2 cm. 


„АЕ = 2.5 cm. » then EC = «cm. 
(a) 2.5 (b) 3 
(c) 4.5 (d) 3.5 
(28) (1 ань 
(06и (b) 641 (c) - 64 


| Second | Essay questions 


Answer the following questions : 


a Find the solution set of the inequality : x?-5x46x0inlR 


7ст. A 


D, 
P 


a 
S 
g 
2 
= 


(à ]-7›,17[ 


(4) 330° 


fA 


(d) 64 


a 
w 


a In the opposite figure : 
AD is the median of A ABC 
» DX bisects Z ADB 
» DY bisects / ADC 
Prove that : XY // BC 


$ 


a 
iz] 
w 


EJ Prove that : sin 60° cos 30° — cos 60° sin 30° = sin? i 
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Плв » AC аге two tangents to the circle m (BC) = 140° 
> find m(Z A) ё 


ag In the opposite figure : 
AD // BE // FC and AC ; DF 
are two transversal intersect at G 


Find the length of each of GF ; GA 


Е] El-Fayoum Governorate 


First | Multiple choice questions | 


Directorate of Education 


Choose the correct answer from the given ones : 


( 1 ) The conjugate of the number (3 i — 4) is e- 


(а)31+4 (b-3i-4 (с)-31+4 (d)3i-4 
( 2 ) The two roots of the equation : ЖХ? -5ха+ = Оаа 

(a) two complex and non-real roots. (b) two rational roots. 

(c) two different real roots. (d) two equal real roots. 


( 3 ) The sum of the two roots of the equation : 4 KPA KASS SO Tg mme 


(a)-1 (b)-4 (с) 1 w= 
( 4 ) If Land M are the two roots of the equation : X?-4AX4120 

> then the value of L' -4 L+ 1 8 vse 

(a) 0 (b)-4 (c) 1 (9) —1 
( 5 ) The sign of the function f : f (X) = 6—2 X is positive at +--+ 

(a) X>3 (b) Xx3 (c) X«3 (d) X23 


( 6 ) If one of the two roots of the equation : X?—(b-3) X +5 = 0 is the additive inverse of 


the other root » then b = +--+ 


(a)-5 (b) -3 (c) 3 (d) 5 
(7 үт ЕИ 
(4) -4 (b) 4 (c)2i (d)4i 


i 


Final examinations 


( 8 ) The angle of measure 1670? lies in the ------------- quadrant. 


(a) first. (b) second. (c) third. (d) fourth. 


( 9 ) In acircle of diameter length 12 cm. » the length of the arc subtended by a central angle 
of measure 60° equals з cm. 
зт (b) 4.0 ()3m (2л 
(10) If esc 0 = 2 » where Ө is a positive acute angle » then the measure of angle 0 = eee 
(c) 45° (d) 60° 


(a) 15° (b) 30° 


(11) The simplest form of the expression : tan (90° — Ө) + (ап (90° + Ө) іѕ --------------- 


(a) 2 cot 0 (b) 2 tan Ө (c) zero (d) tan 0 + cot 0 
(12) The range of the function f : f (X) = cos 58 is eere : 
(а) [55-5] (5) [- 1 +1] (с) ]- 5 55[ (à) [-5 55] 


(13) If K is the scale factor of similarity of polygon M, to polygon M, and 0 < K < 1 


» then the polygon M, is 
(a) congruent to 
(c) minimization 


(14) In the opposite figure : 


T to polygon M, 


(b) enlargement 


(d) of double area 


Sem. m 


C 15cm. В 


(15) The ratio between the perimeters of two similar polygons is 4 : 9 » so the ratio between 


their areas is «ee 
(a)4:9 
(16) In the opposite figure : 


(b)9:4 (c) 2:3 (d) 16:81 
SUN 
er. c 
(b) -6 
(d) 36 
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(17) In the opposite figure : 


AB женен cm A 
(a) 63 (b) 144 

9 
=~ — D C 9m B 


(18) In the opposite figure : 


AD_ 5 AB M 
pp 3 en ED 

TEE 8 
(а) 5 (b) 3 
a 3: 5 
(c) 8 (d) 8 


(19) In the opposite figure : 


(a)6 (b) 7.5 


(c) 10 (d) 12 


bis аланынан cm. ле 
(а)4.5 (Ы) 5 
(c) 4.9 (d) 6 


(a) 10* 
(b) 20° 
(c) 40° 
(d) 80° 


(22) If M is a circle of radius length 3 cm. » A is a point lies in its plane where 
MA 74 cem. > then Py(A) = se 
E (b) 9 (c) 7 (d)-7 


(23) The product of the two roots of the equation : 3 X? — 4 = 0 multiplying by the sum of the 


two roots of the equation : S ЫЗ 38e rdg ones 
(a) 12 (b)-3 (c)-4 (@3 
100 
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(24) The function f : f (X) = — 3 is negative in the interval зз 
(a) J+% » 3[ only. (b) ]- 3 » 3[ only. 
(c) Lee > ef (d) ]- 2 » 2[ only. 
(25) In the opposite figure : 
The radius length 
of the circle = «em. 


(a)9 (b) 4.5 B 57А 


(c) 6 (d) 6.5 [s 


(26) Two similar polygons ; the ratio between their perimeters equal 4 : 9 , then the ratio 


between the lengths of two corresponding sides is -++--++ 


(а)4:9 2:3 (c) 16:81 (49:4 
(27) IFA ABC ~A DEF » BC =3 EF , then the scale factor of similarity of the two 

triangle = зе 

@ 2 DES (1 M 


(28) In the opposite figure : 


DE / BC ing еа ААВ S. 
If DE // BC , then The area of (A ABC) _ 
3 9 
(a) $ (b) ag 
3. + 
oF @ 5 


| Second | Essay questions 


Answer the following questions : 


П Find in R the solution set of the inequality : X (X + 2)-3<0 


[2 | Find the value of : cos 90° csc 30° + sec? 45° sin 30° — cos 270? sin 180° 


В In the opposite figure : 


AD bisect 4 BAC ; ED // AC 
BE. BA 
Prove that : BAT AG 


and if AC = 9 cm. » AB = 6 cm. find the length of each of : AE and BE 
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ü In the opposite figure : 
CEM BD = {A} . X GAD + Y CAE » where 
XY // BC// ED 5 if AB=6cm. , AC =5 cm. 
»AD = 12 cm. and EY = 4 cm. 
Find the length of each of : AE and DX 


В in the opposite figure : 
ABisa tangent to the circle M at B » MA intersects the circle M at C 
If the radius length of the circle equals 12 ст.» РМ(А) = 81 / 
s then find : ( 1 ) The length of AB И. 
(2) The length of AC 


> 
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Model MET 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


tan + 0) = | where Ө is the smallest positive angle » then 0 = --.--- 
Tf tan (180° + Ө) = 1 where Ө is th llest positi gle » then Ө 
(a) 60° (b) 30° (c) 45° (d) 135° 


8 In the opposite figure : 


—- om с, 
If B is ће midpoint of CE » then DE =з „йй. T mpg $m E 
(a) 4 (b) 5 Sem, 
D 
(c) 6 (d) 7 


g In the opposite figure : 


Сре 
Mis the centre of semi-circle d bn 
M 


s then X2 verece 
(а) 5 (b) 7 (c) 8 (d) 12 


[4] The solution set of the inequality (X — 3) (X 7) « 0 in R is esere 


(а) {3 » 7} (b) ]3 » 7 (с) [3 »7] (d) R-[2 55] 
В The exterior bisector at the vertex of an isosceles triangle з to the base. 
(a) parallel (b) perpendicular (c) bisects (d) equal 


G In the opposite figure : 
AB » AC are two tangents to the circle 


m (BC) = 140° 5 then m (Z A) = 


(a) 30° (b) 40° 
© 
(с) 60° (4) 80° 
[17] The roots of the equation : k X?-12 X 4 9 20 are equal if н 
(a)k>4 (b)k«4 (c)k=4 (d)kz9 
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a In the opposite figure : 
If X?-y?-216 
s then y Z = eee 
(a)4 (6)8 
(с) 12 (a) 16 


[EJ The simplest form of the imaginary number i? is -++--++ 


(a) 1 (b)-1 (c)i (d)-i 
@ In the opposite figure : 
The diameter of circle M is 12 cm. ;» MC = CB and AC = (BC + 1) cm. 
s then AB = «cem. A 
(a)4 (b)6 
B 
(c)8 (d)9 
[11] The degree measure of the angle whose measure Ix equals +--+ 
(a) 105° (b) 210° (c) 420° (d) 840° 
a ABC is a right-angled triangle at A » ‘AD 1 BC where D € BC ; then (ABY s анна 
(a) BD x BC (b) BD x DC (c) CD x CB (d) AB x AC 
[13] In the opposite figure : 
AC touches the circle M at C ; MC = 6 cm. 
oP, (A) = 64 
5 then AB mi mee iem | 
(a)3 (b) 4 s e 
(c) 5 (d) 6 
a The opposite figure represents the curve y =a X? b X + c which of the following 
is true ? " 
(а)а>0 ,с>0 
(b)a»05c«0 x 
(с)а<0 »c»0 о 
(0 а<0 ,с<0 ў 
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{E ш the opposite figure : " 
If M is the point of concurrence of medians 
of A ABC апі DM // BC , then DM €—Ü 
=e! 1 
(a) 2 (b) 3 D 
к. 1 
[OE @ 4 é B 


[16] If A and B are the measures of two equivalent angles which of the following represents 
two equivalent angles also where C EZ? 


(a) (А+ С) » (B +C) (b) (A-C) »(B-C) 
(c) (CA) » (CB) (d) All the previous. 


[17] If the curve y = X (a — X) » which of the following statements is true ? 
[1] The curve intersects X-axis at (0 » 0) » (a »0) 


2 
[2] The vertex of the curve is G , a) 


4 

[3] The axis of symmetry of the curve is X=a 

(a) [1] » [2] only (b) [1] » [3] only 
(c) [2] » [3] only (d) [1] › [2] and [3] 


[18] In the opposite figure : 
If area of A ABC = 72 cm? 


> then area of A ADB =з cm? 
(2) 24 (b) 28 
з? (a) 40 


119] If L » M are the two roots of the equation : x?~5 X+6=0 , then the quadratic equation 
whose roots are L+ 1 M + lis 


(a) х2-7х+8=0 (b) (+ 12-5 (X 1) 620 
(c) x? -7 x « 1220 (d) x17 x-1020 
E) In the opposite figure : А 
DE // BC » DC // BF В 
s then AE x AF = «eem 3 Б 
(а) (АС)? (b) AD x AB 
(c) AEx AC (dACxAB F В 
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a ABC is right-angled triangle at B » draw АР to bisect Z A and intersects BC at D » if the 
length of BD = 24 cm. BA: AC =3: 5 s then the perimeter of A ABC = «+--+ cm. 


(a) 177 (b) 192 (c) 213 (d) 184 


EX] If the ratio between the perimeters of two similar polygons is 4 : 9 , then the ratio between 


their areas -- 


(a)2:3 (b) 4: 13 (c) 16: 81 (d)4:9 


Ё In the opposite figure : 


XA // YB// ZC // LD » XL » AD are two transversals 


vif XZ 27 cm. 

s then XL Sess gm; 

(7 (b) 10 
935 (d) 10.5 


[24] The solution set of the inequality X (X — 1) > 0 in R is =- 
(a) {0,1} (b) Jo s 1[ (о) [0 » 1] (d)IR- [0 51] 


тһе minimum value of the function f : f (Ө) = 5 cos 7 Ө is - 
(a) 5 (b) zero (с) – 5 (9) 7 


E) sin 8 =- , tan O>0 s then 0 = een 
(a) 30° (b) 150° (c) 210° (d) 330° 


gr; :fO9sax?^ebXecis positive for all real values of X » then ------------... 
(0) 52 -4ac«0 (b) b?-4ac>0 


(c)b?-4ac=0 (d)b?-4acx0 


ET) If one of the two roots of the equation : a X?—3 X 4 2 = 0 is the multiplicative inverse of 


the other root » then a = ---- 


(ay 1 (b) 3 (c)2 (d)-2 
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| Second | Essay questions 


Answer the following questions : 

E in A ABC :DCAB where AD = 5 cm. , DB 23 cm. 
+E GAC where AE 2 4 cm. ; EC = бст. 
Prove that : 


[1] A ADE ~ AACB [2] DBCE is a cyclic quadrilateral. 


[2] Investigate the sign of the function f : f (X) = X? +3 X — 10 and illustrate it on 


a number line » then determine the solution set of the inequality : х2+3Х<10 


6 In the opposite figure : 
[1] Prove that : DY bisects / ADC 
[2] Find : m (2 XDY) P 


Gitcosx=2 , 270°<Х<360° 
Find the value of : sin (180° — X) + tan (90° — X) + tan (270° – X) 


ag In the opposite figure : 
ABCD is a parallelogram 


x ABE 3 
> E CAB where yr = 5 E 


‚БЕП CB={F} 
[1] Prove that : A DCF ~ A EAD 


a (A DCF) 
a (A EAD) 


Мое 2 2 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[2] Find : 


a The triangle in which the measure of two angles are 50° 5 60° is similar to the triangle in 


which the measure of two angles are 60? » eee 
(a) 70° (b) 110° (c) 80° (d) 30* 
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B If L » 2 — L are the roots of the equation : X? +k X+6=0 s then k = e 
(a) 1 (b)-2 (с) 3 (d) 5 


E The function f : f (X) = (X — 1) (X + 3) is positive in the interval сс 
(a) [-3 » 1] (5 ]-3 »1[ (c) R- [-3 51] (d)R-]-3 »1[ 


© In the opposite figure : 
If AB is a common tangent to 


two circles touching externally at B 


еп AC: ADz ~ 
(a) AB: AF (b) AF: AE 
(c) AD: AF (d) AE: AF 
Ein the opposite figure : А 
ipu OPI. 
(a)4 (b) 5 
(c) 6 (d) 7 au I RN 
a If a Б are two rational numbers » then the two roots of 
the equation : aX? +ЪХ+Ъъ-а=0 are ns 
(a) complex and non-real, (b) complex conjugate. 
(c) rationals. (d) equal. 
ü In the opposite figure : A 
CCBD m (Z D) = m (4 BAC) & 
»AB 26cm. » СЮ = 5 ст. 
B C 5m D 
y then BOS erarus cm. 
(a)3 (b) 4 (с) 5 (d) 6 
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[8 | In the opposite figure : D A 
ABCD is a parallelogram Р 
> its area = 40 cm? 

s then m (4 A) ze 
(a) 37° (b) 56° (c) 53° (d) 34° 


[9] If Py (А) = Py (A) where M › № are two circles » then з 
(a) AM = AN 
(b) The radius length of M = the radius length of N 
(c) A lies on the line of intersection of the two circles. 


(d) A lies on the principle axis of the two circles M »N 


( In the opposite figure : 


===. 2—2, р А 
BC = Sem. ,AB =4cm. › AB AC > then BP 
4 3 S 

(а) < (b + 

(© 5 @4 ра 
a The arc length in a circle of raduis 6 cm. opposite to central angle of measure T 

is- 

(a) 3 em. (b) 27t em. (e) em. (d) злот. 
{0 In the opposite figure : 

If CX bisects Z ACB » XD // BC , then XD = 

(a) 3 

(c) 5 Ç 15cm. B 


{ If ABC is right-angled triangle at B , sin A+ cos C = 1 > then tan C = ee 
(a) 1 (b)-1 CES OKEN 


15 


{П In the opposite figure : 
If AB is a diameter in circle M » CX YD are two tangent segments 
to the circle M ; AB 230 cm. CX = 8 cm. 
» DY z20 cm. » then DC = eee cm. 
(a) 2 (b) 6 (с) 8 


Final examinations — 


(9 The solution set of the equation : X? +9 =0 in the set of complex numbers is «e 


(a) {3 »-3} (b 4-31} (c) {31›-31} (а) Ø 


@ In the opposite figure : 


E 

The area of A ABD = стї^ en 
a 
(a) 36 (b) 48 E 


[o D 
(c) 54 (d) 72 


[17] If the solution set of the inequality : x?-4<X+kis [-2 33] » then k = 


(a)-6 (b) 1 (c) 2 (d) 10 


118] The range of the function f : f (0) = 3 sin 2 0 is +--+ 
(а) [-2 »2] (b) +2 »2[ (с) [-3 « 3] (à) ]-3 »3[ 


{0 In the opposite figure : 
АВ -7cm.»BC-5cm.;AE-6cm. 
s DE = Xem. » then the value of X = +--+ 


(a) 5 (b) 14 


(c) 12 (d) 8 


[20] A is a point outside the circle М > ABisa tangent to the circle at B » draw AD to intersect 
the circle at C and D where C € AD » if m (DB) = 150° , m (BC) = 80° 


„Шеп m (4 A)=-- s? 
(a) 115 (b) 35 (c) 70 (d) 60 


Я) The terminal side of angle Ө in standard position intersects the unit circle at point B (x > 3) 
where X < 0 , then sin (90° + 0) = 


(a) — 0.8 (b) - 0.6 (c) 0.8 


e In the opposite figure : 


Eie urinis cm. 
(a) 3.6 (b)4 
(c) 4.2 (d) 4.8 
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@ In the opposite figure : 


S sprite gie cm. w. 
(a) 32 (b) 45 Zi c 
(c) 48 (d) 2443 m 40cm. E 
(2) If sin X= cos y s then sin (X + y) = ee 
(а) 1 (b) zero (c) -1 (d) otherwise. 


& If one of the roots of the equation : X2 — (m 3) X +3 = 0 is additive inverse of the other 


s then m = «eem 


(a)3 (b) -3 (c) zero (d) otherwise. 


[26] The two roots of the equation : a X? b X4 c 2 0 are real equal if pz. 


(a)2ac (b)ac (c) 4ac (d)-4ac 


[21]: 39 s M are the two roots of the equation : X^ -X4120 than L-M-&LM- 
(a) zero (b) 1 (c) -1 (d)2 


[28] Va s АШЫЙ c" 
dir c = (17 (d) 60 


[EESTI Essay questions | Essay questions 


Answer the following questions : 
E In the opposite figure : 


ECAC , D GAB where AD =3 cm. 
РОВ =9 cm. ; BC = бст. »EC=5cm. , ЕА = 4 cm. 
Prove that : A ADE ~ A ACB › then find the length of ED А 3em. D Sem. B 


[2] Find the general solution of the equation : tan (Ө + 20°) = cot (3 Ө + 30°) 
» then find the values of 0 Є ]0° 5 90°[ 


@ лаАВС, AD bisects the interior angle and intersects BC at D » if AC = 15cm. 
з AB = 27 ст. » BD = 18 cm. > calculate the lengths of CD and AD 


(4-31) (443i) 


ü Find the values of X › y that satisfy the equation : 24i 


=X+yi 
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a In the opposite figure : А 
ABC is a triangle sD EAC 


;DE//AB.DF//AE Prove that : (CE)? = CF x CB 


моч | 3 2 


ЕЦ Multiple choice questions | 


Choose the correct answer from the given ones : 


E The simplest form of the imaginary number i? = +--+ 


(a)-1 (b) 1 (c)i (d)-i 


[2] In the opposite figure : 


NER S nent 
EB 
3 4 
(a) = (b) 7 
3 1 
(3 (d) 3 


[3] Tf one of the two roots of the equation : xs (m + 2) X + 3 = 0 is additive inverse of 
the other » then m = eee 


(a)-3 (6) –2 (с) 2 (d) 3 


[4] If polygon М, is magnification of polygon M, and k is the ratio of magnification 


(a)k>1 (b)k<1 (c)k=0 (d)O0<k<1 


[5] The solution set of the equation х= Хі ів 


(а) {0} (b) {1} (с) {-1 51} (9 {0,1} 
[6 | In the opposite figure : 
D 
ca © 
АЛ 
(c) 6 (d) 8 


Final models 


[17] If ABisa tangent to circle M at point B and Py (A) = 25 cm? » then AB = ст. 
(a) 5 (b) 10 (c) 15 (d) 25 


[8] If L » M are the two roots of the quadratic equation (X — a) (X — b) =k 


»then the quadratic equation whose roots a » b is 


(а) (X—L) (X- M) 20 
(с) (X-L) (X- M) =k 


(b) (X-L)(X-M)4kz0 


(d) XZ-(L- M) X+k=0 


[9] The radian measure of central angle opposite to an arc of length 3 cm. їп a circle its 


diameter length 4 cm. is eee 


(a) Cu (b) (2)" 


(c) grad (d) ord 


ED In the opposite figure : 


AD » AB are two tangents to the circle at D » B respectively. 


CE intersects the circle at E » D 
І СЕ = З cm. ; ED = 18 ст. 
ə then (AC - AD) = verre cm. 


(ay 7 ( 247 


(c) 347 (a) 6*7 


(D їп the opposite figure : 
If AD =8 cm. АЕ = бст. 


›ШепїапӨ= » 
(a) = 3 

a In the opposite figure : 1 
By using the shown givens » then X = Ф 
$ EN 
mn (d) 2.5 d rb 


{H If sin Ө = cos Ө where Ө is the measure of an acute positive angle 


s then tan 2 0 = eres 
(a) 1 (b)-1 


(c) undefined. «45. 
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{D In the opposite figure : 


A 
Tf the area of A DEF = 6 cm? 
> then the area of the shaded area = cm? 
(а) 27 (b) 36 Cicm.E 3cm. D Sem. 
(c) 48 (d) 54 
(BH The function f : f (X) 2a X? b X 4 c has one sign іп R when vee 
(a)b?-4ac>0 (b)b?-4ac«0 
(с) -4ас=0 (8) Ъ2-4ас>0 
{D In the opposite figure : A 
X= j a 
E «л 
(а) 3 (b) 4 R d 


(c) 5 (d) 6 


C 3cm. D Som. 


ü The simplest form of the expression : sin (180° + Ө) x sec (270° + 0) =з 
(a) 2 sin Ө (b)1 (с) -1 (d) 2 sec 0 


a If (3 X — 5)? is the smallest positive measure » (3 y — 5)? is the greatest negative measure 


of two equivalent angles in the standerd position » then X —y = =- 


(a) 360° (b) 180° (c) 120° (d) 90° 


Dy cos! X+ sin! х= 


л SE 

(a) zero m (75 (d) 7t 
Ё іех+уі= (1+1) then X+ y = e 

(а) 4 (Ы) 2 (с) zero (4) 6 
@ In the opposite figure : & 

ABC is triangle » X CAB » Y GAC ә 

If XBCY is a cyclic quadrilateral » then Y 

AX _ AY z 
(a) АВ AC (b) AX x AB = AY x AC [S 
)АХ AY 2 = 
(c) ХВ YC (d) (XY) = AX x AB 
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ge Tn the opposite figure : 
АВ // DE // XY » AC =8 cm.  CE- 4 cm. 


» CD = бст. »DX=3cm. » then BC + EY = ee cm. 
(a) 12 (b) 15 
(c) 8 (d) 14 


EE) The equation that has the two roots 3i 5—3 i is e+e 
(a) X?+9=0 (b x? =9 (c)X?+3=0 (d) x? 


Ш 
w 


[24] sin (90° — 0) sec 0 = 
(a) 1 (b)-1 (c) zero (d) 90° 


[25] If k is the scale factor of similarity between two similar polygons » then the two polygons 


are congruent if 


(ajk>1 (b)0<k<1 (c)k=1 (d)k=0 


[26] In the opposite figure : 


m (АС) Esci 
(020 (b) 30 
(c) 40 (d) 50 


[21] If M » (5 – M) are the two roots of the equation : X?-k X620 then ka ө 
(a)-5 (b) 5 (c) 6 (d)-8 


[28| The two roots of the equation : X + x = 6 are зеен 
(a) two equal real roots. (b) two complex and non real roots. 


(c) two different real roots. (d) two equal imaginary numbers. 


Answer the following questions : 


[1] The ratio between the length of two corresponding sides of two similar polygons is 5 : 3 
If the difference between their areas is 32 cm? 


Find the area of each polygon. 


8 Solve the following inequality in IR : (X + 3)? <10-3(Х+3) 
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E In the opposite figure : 


B 
AB > AC are two tangent segments to the circle M at B and C 
m (Z А) =60° ,MB =5 cm. pe 
Find the length of the minor arc BC c 
[Г] Prove without using the calculator : 
sin (600°) cos (— 30°) + sin (150°) cos (240?) = sin эл 
Bap is a median in A ABC » DX bisects Z ADB and intersects AB at X 
» DY bisects Z ADC and intersects AC at Y » prove that : XY // BC 
Моде! | 4 2-2 
| First | Multiple choice questions | 
Choose the correct answer from the given ones : 
ü In the opposite figure : 
If ADisa tangent to the circle D (3x10) 
эт (/ А) = 55° 5m (DC) = (3 X- 10°) 55 
— A B 
sm (DB) =X , then X = eeren ? С 
(а) 120 (b) 60 
(c) 30 (d) 15 
[2] Tf 0 is the measure of an acute angle and sin (0 + 10°) = соз (50°) , then 8 = eere 
(a) 30° (b) 40° (c) 20° (d) 50° 
[EJ The ratio between the length of two radii of two circles is 3 : 5 » if the area of 
the smaller circle is 27 cm? » then the area of the greater circle equals -------------- cm? 
(a) 45 (b) 50 (c) 75 (d) 100 
(Uf x=- 1 is one of the two roots of the equation : X? -k X- 6 20 s then k = e= 
(a)5 (b)-5 (c)6 (d)- 6 
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Ө їп the opposite figure : 
ABisa tangent segment to circle M » 
AB = бст. »>CM=2.5 ст. 
s then AC = зеет cm. 
(a) 9 (b) 4 (c) 2.5 


G In the opposite figure : 


[ In the opposite figure : 


ABisa tangent segment of a unit circle s then OB = eee 


(2) sin 8 (b) cos Ө 
(c) csc 0 (d) sec 0 
К 
a The function f : f (X) = 3 – X is non-negative at X Eeee 
(a) ]- e »3[ (b) ]- 9 3] (c) [3 se (d) ]3 s e[ 


[9] The degree measure of an inscribed angle opposite an arc whose length 5 JU cm. in a circle 


with radius 15 cm. equals еее 


(a) 120° (b) 60° (c) 30° (d) 90° 


D In the opposite figure : 
= sane. л 
If DY=6 cm. and == 4 ox 
a then CX = em. g) 
D 
(a)2 (b) 3 -— B 
(с) 4 (d) 5 


[11] If the function f : f (X) = а cos b X where a > 0 is a periodic function and its period 5 and 
its range [- 1 » 1] >then| #| = көзөнөнө 


L 2 i 
(a) 5 (b) 1 (с) в (d) 4 
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In the opposite figure : 
(Bn the opposite fizu = 


AB _ 2 

=== = уеп РЕ = eeeee ст. 

ЕВ 3 р : 
95 (b) 11 

cet ios c 22cm. B 


(E IfA ABC ~ A DEF » m (Z А) = 50° » m (4 E) = 60° > then m (2 С) = ere 
(a) 110° (b) 70° (c) 100° (d) 120° 


a In the opposite figure : 
AC bisects Z BAD »D is the midpoint of EC E o 
»AC ={[6 cm. , AD 23 cm. RT) 
E 2 


АВ 26cm. » then DF = eeren cm. 
(a) 2 (b) 3 B 
(c) 3.5 (d)4 
(9 In the opposite figure : A А 
ABCD is a square of side length 6 ст. 
> DE = EF = FC E 
ə then the area of (polygon XYFE) = eere cm? F 
(a) 6 (b) 8 
(c) 10 (d) 12 Б > 


(a)-2i (b) 2i (с)-2 (4)2 


(а) 6 (b)-6 (c) 3 (d) 9 


KT) If the solution set of the inequality : X^ — 10 < b X is ]|- 2 »5[ »thenb = es 
(a) - 10 (6) –2 (c) 3 (d) 5 
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{0 The quadratic equation whose roots are : 2 B 5231 ds e 
(a) Х2-3Х+9=0 (b) х2+9=0 
(с) X? «9x «9-20 (d) х2=9 


m ABC is a triangle in which AB = 8 cm. » AC = бст. » BC = 7 cm. Draw AD 
bisects Z BAC » AD N BC = {D} » then BD = — 


@3 (b) 6 (c)4 «ат 


Я) In the opposite figure : 


DE <= Бый 
BC 

1 2 
(a) > (b) a 
ву. 1 2 
(c) 4 (d) 5 


[22] If one of the roots of the equation : 3 х2-(к+2) Х+ +2 к= 01 the multiplicative 
inverse of the other » then К=з зе ее 


(а) -30r1 (b) -3or- 1 (c) 3or- 1 (d) 3or 1 


123] If 10 sin X = 6 where X is the greatest positive angle »X C [0 »2a0[ , then the numerical 


value of the expression : sec (540° + X) equals -------------- 


@ + (b) =3 ()$ (à) => 


Ё In the opposite figure : 
DBNEC={a} 
„АЕ 29 cm. ,АВ = 10 cm. AC = 15 ст. 


»DA = бст. » a (A ADE) = 36 cm? 
s then a (A ABC) = cm? 
(a) 60 (b) 75 (c) 100 (d) 225 


[25] The range of the function f : f (X) 2 4 sin X where X € [0 5 zt] equals «+... 
(a) [0,4] (b) [0 » 4[ (с) [-4 20] (à) [-4 4] 
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126] In the opposite figure : 
AB touches the circle M at B » AF intersects the circle M at the two 


points C » F respectively. If AC = 3 cm. 


» CF =9 cm. s then Pu (A) = HM 
(а) 6 (b) 9 (c) 27 (d) 36 


EI] If the two roots of the equation : X? — 4 X + k =0 are real » then К € +-+- 
(a) [4 s e0f (b) ]- e» » 4[ (c) ]4 sef (d) ]- 4] 


ез x-2yi-(5-2i ;theny- X= 
(a) 17 (b) -3 (c) 3 (d)21—20i 


| Second | Essay questions 


Answer the following questions : 
@ Investigate in IR the sign of the function f : f 00 =8+2X-X? showing that on 
number line ; then find in R the solution set of the inequality : 8 +2 X X? 20 


[2] In the opposite figure : 
M and N are two intersecting circles at A and B , С €BA 
> CÉ BA Draw CD to intersect circle M at D , E 
where CD = 9 cm. » DE =7 cm. 


Draw CF to touch circle N at F 


[1] Prove that : Pu (C)= Py (C) 
[2] If : AB = 10 cm. » find the length of each AC > CF 


E In AABC :AB 28cm. AC 2 4cm. sD EAC , DE AC where CD = 12 cm. 
Prove that : AB touches the circle passes through the points B »C , D 


[4] Tf A ABC is right-angled triangle at angle C 5 sin А + cos B = 1 
Find the value of sin 5 A 


В ABC is a triangle » D C AB where AD=2 BD , ЕЄАС where DE // BC 
If the area of A ADE = 60 cm? ; find the area of the trapezium DBCE 
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| Model | 5 Е 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


a In the opposite figure : А 
sin (шт! (3) E enano | 
3 5 D 
(a) T2 (b) 13 © 12cm. B 
o 42 
(© 13 (d) 13 


ga: > M are the two roots of the equation : X? 4 3 X-4=0 s then LM = emm 
(a) 3 (b) -3 (c)4 (d)-4 


The solution set of the equation : X? + 9 20 in R is 
q 
(a) (-3] (b) {3} (c) {-3 »3} (d) Ø 


a If S, is the solution set of the inequality : X?-x-2s0inIRand S, is the solution set of 
the inequality : X?’+X-2<0inR » then Si n B, edu 


(a) @ (b) [-2 »2] 
(с) [- 1 » 1] (à) R- ]- 1 »1[ 
В In the opposite figure : A 


If DE // BC ; DE = y cm. sif Ne 


;BC-Xcm.and2X?-3Xxy-5y!-0 Pbi 
> AB = 10 cm. » then EB = «e cm. Ç Xem. B 
(a)3 (b)4 (c) 6 (d 8 


a The angle with measure 585° in standard position is equivalent to the angle 
with measure зз. 


ag al. ET jx Кы 
watr 0 іл © л «) 2x 
© ff A ABC ~ A XYZ and AB 23 XY > then $83 Y2 2... 
a (A АВС) 
à d AL $354 9 
(a) 3 ОЕ: (© 1 (OE 
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a In the opposite figure : 


A 
esse 
x "m 9 
(а) 1 (b) 4 
(c) z (d) 2 € lécm. р 9cm. B 
[2] The function y = sin G + x) has maximum value at X 2 «e 
a) X -л л 
(а) 2 (b) 2 (c) 4 (d) zero 
T The sign of f : f (X) =- 5 X is negative at з 
(a)X>-5 (b X«-5 (c) X20 (d) X«0 
a In the opposite figure : 
NSn, 
XEY See cm ] N 
Б 
(а)12 (b) 15 5 
(c)18 (d) 21 Cen 
a IF AB isa tangent to a circle at B > AC intersects the circle at C » D where C CAD 
s AC = З cm. AB = бст. » then CD = cm. 
(a) 6 (b)9 (c) 12 (d) 15 
[13] In the opposite figure : 
AB X AC S eters ст s] x 
(a) 36 (b) 45 Ё 
[e 9cm. D 4m. B 
(c) 12 (d) 27 
KT] In circle M , if two chords AB and CF intersecting at D » then тее 
(a) Py, (D) = (AB? -r° (b) AD x DB = AM x MB 
(c) P, (D) + AD x DB = zero (d) P4 (D) = CD x DF 
(9 Tf tan (4 Ө) = cot (5 Ө) » then sin (3 0) = ==- where 3 0 is the measure of an acute angle. 


(а) 4 (b) 1 (c) -1 
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[16] Tn the opposite figure : 
The radius length of semicircle (M) 2 10 cm. 


o then ED = wre cm. n \ 
B 10cm. 

„у 30. 55. 

(а) 13 (» 33 

(9 13 (а) 38 


KI] If the two roots of the equation : a X? + b X + с = 0 are equal in value but different in 


signs » then eee j 


(а)с=0 (6) а=0 (c)b=0 (d) otherwise. 


[18] In the opposite figure : 


{0 If the distance between point A from the centre of a circle equals 24 cm. and the power 
of this point with respect to this circle equals 176 » then the radius length of this 


circle equals зет cm. 


(a) 447 (b) 400 (c) 20 (d) 38 


[20| The length of an arc opposite to a central angle of measure 150° іп а circle with radius 


length 8 cm. equals чете ст. 
ал DEAE (c) 8t (d) 20 


Я) In the opposite figure : 
XY // BC » XZ// BY 
»AX=6cm. » ХВ =9 cm. , А7 = 3 ст. 


> then the length of ZC = + бй. 

(а)45 (6) 153 (c) 15 (d) 123 
el If sin 2 0 2 cos 0 » then 0 could be equal -- "d 

(a) 18 (b) 30 (c) 36 (d) 45 
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[23] If (2 i) is a root of the quadratic equation : X? + a X + b = 0 where the coefficients of its 


terms are real numbers ; then all the following are true except - 


(a) the other root of the quadratic equation is (— 2 i) 
(b) the sum of the roots = zero 
(c) the product of the roots = — 4 


(d) the discriminant of the quadratic equation « zero 


(24) In the opposite figure : 
AC bisects Z A of triangle ABD internally , AE L AC N 
»BCz4cm. »CD=3 cm. » then BE: ED = +--+ E pes 
(а) 7:4 (b) 7:3 (c) 3:4 (d) 4:3 

(Ej If f Q9 =X+2 » where X € ]- 4 » 3[ , then f (X) is positive at X € тз + 
(a) Lo »-2[ (b) +2 eof, (c) +4 5-2 (d) ]- 2 »3[ 


[26| In the opposite figure : 
If ABN DC = {Е}  AE- 5 cm. ; EF 23cm. | EC 24 cm. 
DF 2 4cm. РЕ L BE ; the points A »B C » D lie 


on a circle » then the length of FB = eesse cm. 


(a) 0.5 (b) 1 (c) 1.5 (d) 2 


g If the opposite figure represents a graph of a quadratic function in one variable 


»then the rule of the function can be written as ---------- 
(а) f Q02-x?-2x43 

(b) f ()=-X?7 42X43 

(of 00) = Х2+2х+3 

(d)fQos-x?«2x-3 


(a)k>2 (b)k«2 ()ke]i » 10[ (d)k»1 
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Answer the following questions : 
[1] In the opposite figure : 


The radius of circle M is 5 cm. 
;ADisa tangent at D » AD = 12 cm. 
Find the length of AC 


Øf sino = 4 where 90° < 0 < 180° Find the value of : 
sin (180° — Ө) + tan (360° — Ө) + 2 sin (270° — Ө) 


Or x= 823i yo 54! finds xay 


54i 1+1 
O In the opposite figure : А Mi i 
ABCD is a parallelogram in which AB = б cm. » BC = 10 cm. J^ 
эт (Z BAC) = 90° , E C AB such that : AE = 2 cm. , ae 


‚ DE intersects AC at F Prove that : A AFE is an isosceles triangle. 


Ө In the opposite figure : A 
ABC is a triangle in which : DX // AC , EY // AB » Б 
р 
" AD _ 3 ed 
BC = 13.5 cm.» DB 2 »EC= 5 АЕ 


Find the length of : XY 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[B If the two roots of the equation : 4 X? — 12 X + с = 0 are real and equal » then c = ———— 
(a)3 (b) 4 (c)9 (d) 16 


Ø In the opposite figure : D ^ 


(a) 25 (b) 24 
(c) 5 (d) 8 
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EJ The solution set of the equation : (X + 1)? = zero in R is e 
(а) {- 1] (b) {1} (с) {-151} (4) Ø 


[4] If b^ —4ac «0 in the equation a x? +b X+c=0 , then the solution set of the inequality 


2 H H В 
aX°+bX+c<0 where a is negative is ee 


(a)R (b) Ø (c) IR (d) R 
a All mm are similar. 

(a) triangles (b) rectangles (c) parallelograms (d) squares 
(J In the opposite figure : B 

Py (A) e 

(a) 25 (b) (АВ)? - A 

(c) 40 (d) (АМ) - (АВ)? oS 


[7] Tn the opposite figure : 
A pendulum swings through an angle of measure 60° 


if the length of its string is 12 cm. 


»then the length of the circular path covered by 

the pendulum equals езе 

(a) 3 T cm. (b) 4 7L em. 
(c) 6 T cm. (d) 8 T cm. 


a In the opposite figure : 
Ng seeds GTI 
(a) 3.6 
(c) 4.2 


a The opposite figure represents the curve 


y-3sin lx > then the X coordinates of 


2 
the point Bids sien 

a) = 

(25 (b) t 
(c) 2% (d)43t 
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T sec (cos™ Y pero) = een 


(a) 1 (b)-1 (c) undefind. (d) zero 
The angle with measure (— 120°) lies in the з quadrant. 
(a) first (b) second (c) third (d) fourth 


[12] In the opposite figure : 


If DE // BC 

and the area of (A EBC) = 9 cm? 

»then the area of (A ADE) = +--+ cm? 

ws (b 12 
(c) 18 ()27 


KE) In the opposite figure : 
AD bisects Z BAC » AB =6 cm. 
»AC=8cm. »BD=3cm. 


o then AD 2 A cm. 
(а) 4 (b) 5 

c D 3cm. B 
a (d) 8 


(D In the opposite figure : 


DE S risinn èM: 
(а) 9 (b) 10 
(с) 11 (d) 12 


Bra » b and c are integers sa +b+c=0 sa sc › then the roots of the equation : 
(b +c-—a) X? + (c a- b) X+ (at b—c) =O ае 


(a) real and equal. (b) distinct rational real. 
(c) distinct irrational real. (d) not real. 
a In the opposite figure : A 
(a) 9 (b) 12 
(c) 20 (d) 15 e lécm. D 9cm. B 
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@ In the opposite figure : р А 
If BE=2 ED D, 
»then AE s «em. ё $ 
(а) 1 (b) 2 (c)3 (d)4 
[18] The sign of function f : f (X) = 7 — X is negative in the interval .-------------- 
(a) ]|- e 7[ (b) Jee р (0) ]7 | (9) ]-7 ,7[ 
(Bifsine-- 5 2cos 8 = үз > then 8 = 
(a) 30° (b) 150° (c) 210° (d) 330° 
ET) In the opposite figure : A 
If m (BR) =m (XY) 
and BA isa tangent to the circle M at B é 
;BD-233cm. » AD- 43 ст. 
s then AY = sees cm. D 
Y Ў 
а) 43 (0) 6 Ч 
(c)9 (d) 12 aa 
02 +31)+(1-)= х+уі,ћепхХ+у= 
(а) 2 (6) 4 (с) 5 (d) 7 


E In the opposite figure : 
ABisa tangent segment › C is the midpoint of AD 


s AB = 543 ст. s then CD = cm. 
(a) 246 (b 546 
(c)5 (4) 2.516 
& In the opposite figure : т 

Юнан 
DA | 

AE DE B 
Ec pp д 

Е 

АС BF A 

(c) АБ (d) FA 
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ge If f Q9 = 32 7 X+ 12 >XER » then all the following are true except =Ê 
(a) the solution set of the equation f (X) 20 is [3 »4] 
(b) the solution set of the inequality f (X) > 0 is — [3 » 4] 
(c) the solution set of the inequality f (X) < 0 is ]3 ,4[ 
(d) f (X) is positive in the interval R — ]3 5 4[ 


EE) In the opposite figure : 
B > E and C are collinear. If CE = 3 cm. » BE = 9 cm. 
Вр = 4.5 cm. РЕ = бст. » BA = бст. » AC = 8 cm. 
s then the scale factor of the similarity of the two 
triangles ABC » DBE = c 
(a)4:3 (b)3:4 (c) 16:9 (d) 9:16 


[26] If tan (180? + 5 Ө) + tan (270° + 4 Ө) = 0 » then the value of Ө which satisfies 


o 


the equation » where Ө C ]0 > z[ from the following equals 
(a) 5 (b) 10 (c) 20 (d) 90 


@ The quadratic equation in which each of its two roots more than the two roots of the 
equation : X? -3 X - 22 0 by 2 dise 


(а) X?-3x4220 (6) X? «7 X4 1220 
(с) X?-7 X 41220 (d) x?-7 x-1220 


(a) - 1 (b) 11 (c)3 (d) -3 


Answer the following questions : 
a Find the values of 9 where 0° < 0 « 90° which satisfies : 
tan (Ө + 20)? = cot (3 Ө + 30°) 


[2| In the opposite figure : 
ABC is a triangle in which AB = бст. » AC = 9 cm. 
and BC = 10 cm. р ЄВС where BD = 4 cm. 
‚ BE L AD and intersects AD and AC at E and F respectively. 
[1] Prove that : AD bisects Z A 
[2] Find : Area of A АВЕ: Area of A CBF 
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[EJ 1f the terminal side of angle Ө in the standard position intersects the unit cricle 


at point | ЕБ E Find the value of : sin (T — 6) + cot (2 77 - 0) 
П in the opposite figure : А 
If (AC = CD x СВ 
Prove that : A ACD ~ ABCA 
Ç D B 


ü In the opposite figure : 
The two circles M and N are intersecting at 
A and B where AB N CD NEF - [X] 5 
XD =2 0С , EF = 10 cm. and P, (X) = 144 
[1] Prove that : AB is the principle axis to the two circles M and N 
[2] Find the length of each of : XC and XF 
[3] Prove that : CDFE is a cyclic quadrilateral. 


| Model 2 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[1] If the sum of the measures of interior angles in any convex polygon = 180° (n — 2) where 


n is the number of sides » then the measure of an interior angle in a regular hexagon in 


тайап =... 
aot зл „э л 
(3 (77 (973 (92 
Я The angle with measure зл lies in ће = quadrant. 
(a) first (b) second (c) third (d) fourth 


E 1» the opposite figure : 


D 
CD touches the semicircle M at D fs. 


If 2 CA =AB = бст. s then CD = +e cm. B M A (= 
(а) 6 (b)3 (c) 343 (d) 27 
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[4] In the opposite figure : 
Two circles touching internally at A 
» ћеп ED = ^» cm. 
(a) 2 (b) 3 
(c) 3.5 (d)4 
Eir2cos 0-5 «0422 p then 8 = «e 
x 6л Кш 1x 
(a) 3 (b) 7 (c) з (4) 6 
[5] In the opposite figure : 
If m(Z A) 22m (4 B) > then BC = сш. 
(a) 3410 (b 221 
(c) 12 (d) 10 
п In the opposite figure : " 
Svinte 
(a) 30° (b) 60° x D us 
28 
(c) 86 (d) 26 нА 
a In the opposite figure : 
If FX LAB,DY LBC 3 EZ. L AC ,АС=9 ст. 
»BC= 12 ст. » DE = 4 cm. »then EF = сезе cm. 
(a) 2 (b) 3 
(c)5 (d) 6 


©) Which of the following is a factorization to the expression : X? + 4? 


(a) (X= 2) QC 2) 
(с) (x-2i* 


(b) (X +2)? 
(d) (X -21) (X 42i) 


(D In the opposite figure : 
If the area of (polygon DYFC) = 40 cm? 
» the area of (polygon FEBC) = 32 cm? 
» the area of (A AFY) = 5 cm? 


» then the area of (A AEF) = ee cm? 


(а) 3 
(с) 5 


(b) 4 А 
(9) 6 
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{П In the opposite figure : 


AB cos B + AC cos C = ------.-------- cm. ^ 

(a) 6 (b) 8 

(c) 14 (9) 48 ML E 
{Й In the opposite figure : " 

If the area of A ADE = 8 cm? Nm 

» then the area of the figure % 

DBCE = em? Б ags ^ 

(a) 27 (b) 64 (c) 24 (d) 16 
(B In the opposite figure : x: 

XLz2eeeeA cm. 

(а) 7 (b) 12 

(c) 20 (d) 144 Z m. 1, 9em Y 
(I The function f : f (X) = 2 X is positive in = 

(a)R (b) R* (с) (a) R-{0} 
(E) In the opposite figure : A 

AC = 6 ст X Y y, 

(a) 15 (b) 16 

(c) 18 (20 P c 


{09 The opposite figure show the curve 
у= sin X »then |a |+ |b | = eree 
(a) 1 
(b) 2 
(c) JU 
(d) 270 


[17] The product of the roots of the equations : 
aX?+bX+c=0 5 bX?+cX+a=0 » cX?+aX+b=0 equals -+ 


(a) ABC (b)-1 (c)1 (d) zero 
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Di x+yis i+ 27-4 then X+ y sven 
{93 (b) 4 (c) zero (d)—3 


E If the two roots of the equation : X? + 4 X + k = 0 are distinct real » then k €- s 
@ Je »4[ OM-l © J-e ›4] (9 447 


[20] If AM = 12 cm. »r=9 cm. » where A is point outside circle М > then Рм (А) = reece 
(а) 65 (b) 63 (c) 49 (d)7 


Я In the opposite figure : 
АВ is an arc in a circle whose centre О 


» then find the length of AB =. 


(a) 19 (b) 25 UY 
(c) 18 (d) 21 
m In the opposite figure : Е 
AB Үлан ст E 
(5 уз 24 
(c) 11 (d) 9.5 E 6m. A B 75m. C 


Ё (x + 2i) (x-21) 


(a) X3 +4 (b) x?-4 
()4xi-4 (d) x?-4xi+4 

[24] Tn the opposite figure : A 
BE _ è 
qoc eee РА 

a B 

e) + 0 4 E d 
(5)2 (93 р 


[25] The solution set of the equation : X? +1 =0 in Rig eee 
(a) {1} (b) {1 5-1} (c) @ (d) {-i si} 


[26] If the ratio between the areas of two similar polygons is 16 : 25 »then the ratio between 
their two corresponding sides = +++ 


(а)2:5 (b) 4:5 (c) 16:25 (d) 16:41 
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Ej) The quadratic equation whose roots are : 2-43 2+3 iS .-............. 
(a) Х2+2Х+3=0 (b) х2-4Х+1=0 
(c)X?-4X+7=0 (d)X?4+4X+1=0 


F) Each of the following figures represents the curve of the function f : 
f(O=axr+ b X +c which of these figures does have b^-4acz0 


WV y X X 
^ ^ 
Xx x x x, X x. x 
y! y y E 


4 
1, 
y, 


Answer the following questions : 


[1] In the opposite figure : 
BCN DE = {F} ,АВ =6 cm. ; BC = 12 cm. ,AC=8cm. 
; FC 23cm. »BD=4.5 cm. » DF = б cm. Prove that : 
[1] A ABC ~ A DBF [2] A EFC is isosceles. 


[2 | If sin 0 = sin 750° cos 300° + sin (— 60°) cot 120° where 0° « 0 « 360° 
Find : 6 


[3] Determine the sign of the function f : f (X) = X? — X 12 and hence determine in R the 
solution set of the inequality : Х?+12>х;, represent the solution on the number line. 


П In the opposite figure : " 
In A ABC : AB = бст. » AC = 4cm. » BC = 5 ст. AA 
m чем 9% 
» AD bisects / ВАС and intersects BC at D 23 
B deve 


» AE bisects / A externally and intersects BC atE 
Calculate : The length of DE 


a In the opposite figure : 
ABC is a right-angled triangle at A 
[1] Prove that : DE // BC 


[2] Find the length of : BC 
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Multiple choice questions | 
Choose the correct answer from the given ones : 
a Which of the following polygons are similar ? 
Aem. Sem. 
| He 
+ d x 
In | Le A 
Ш [2] [3] [4] 
(а) The two polygons [1] » [2] (b) The two polygons [1] » [3] 
(c) The two polygons [3] » [4] (d) The two polygons [2] » [4] 


Я 1f the terminal side of a positive angle (90° — Ө) in standard position intersects the unit 


circle at point (3 > 4) > then sin (90° — Ө) =. 


Cie 
-3 å -4 4 
a= (b) 5 (c) E (d) 5 
[3| The function f : f (X) = 4 2 X is non-positive if =e- 
(a) X>2 (b) X«2 (c) Xz2 (d) X<2 


Г) The measure of the central angle subtends an arc of length Л cm. in a circle with diameter 
length 8 cm. equals эзен. 


wF (b) © (c) (d) 2% 


8 In the opposite figure : 
If CE isa tangent to the circle 
s then Ө = c 
D 
(a) 45° (b) 50° 
(c) 55° (d) 60° 


(3 The quadratic equation whose terms coefficients are real numbers and one of its roots 
is (3 — iis «e 


(a) X? -6 x - 1020 (b) 2x?«6x41020 
(с) X-6 x4 1020 (à X? «6x 1020 
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GD In the opposite figure : 4 5 
КА (0,6) B (-2 52) and € (3 50) » AD // BE // CF " 
> EF =15 length unit s then X = е length unit. TE 


OVE (245 ^q F 
(c) 3*[5 са 4{5 


A if cos 6 = + ‚0° « 0 < 90° ›{һеп sin (90° — 0) = 1+1 
3 5 3 4 
(a) 4 (b) 3 (c) 5 (9) 5 


a The function f : f (Ө) = sin (b Ө) is a periodic function and its period 22) 


sfhen Da ане 
a 1 ы 
(а) p (b) 3 (c)3 (d) 6 
D In the opposite figure : 5 
If DE// BC , EF // AB » AD = 2 
then 219807 DBFE) _ sesso E D 
Б area (ААВС) — ы 
a) 2L 16 
(@) 25 ® 25 
12 13 
(c) 75 (d) 75 Cc F B 
É)if4x-2yiz844XisthenXeyz сте 
(а) –2 (b) 5 (c) 6 (d)4 
a If X 2 4 is one of the roots of the equation Х?+тХ=4 then 
(a)m=-3 (b) m is an even. 
(c) (1 — m) is a perfect square. (d) (a) » (c) are true. 
[13] The sum of integers belong to the solution set of the inequality 
(0-2) (3 X- 1) «0 equal -+++ 
(а) –1 (b) 1 (c) 2 (d)3 
KE In the opposite figure : 
All the following mathematical 
expressions are true except «e iB A 
(a) (AB? 2 AC x AD (b) (AB)? = AE x AF L 


(c) АСхАр=АЕхАЕБ  (d)ACxCD-AExEF F 
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9 In the opposite figure : 


xXilybzeessee 
(a) 30 x 180 (b) 180 x 60 
(c) 60 (d) 150 

[16] In the opposite figure : 


ü In the opposite figure : 
Xx-y.2 z 
Exiy 7 „Шеп AE = 


@)16 (b) 15 
(c) 12 (d) 10 4 


D The diameter of circle M is 6 cm. » Рм (В) = zero » then B lies -------------- 


(а) inside the circle. (b) outside the circle. 


(c) on the circle. (d) at the centre of the circle. 


KE) 1f (L.— 2) , (M — 2) are roots of the equation : X? -4 X -4 20 
sthenL?-8L+5= 


(a) 3 (b) -3 (c) £3 (d) zero 
ET) In the opposite figure : A 
AABC ~ AAED z 
If AD =3 cm. BD =2 cm. »AE=2.5 cm. D 
ə then EC = erreen cm. 
€ B 
(a) 2.5 (b) 3 (c) 4.5 (d) 3.5 


[21] The sum of the areas of two similar polygons is 225 cm? and the ratio between their 


perimeters 4 : 3 ; then the area of the greater polygons. = em 


(a) 81 (b) 144 (с) 128 + (a) 96 4 
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ae The function f where f (X) = 2 – X is non-negative when X € 
(a) ]-  »2] (b) ]- »e » 2[ (c) [2 se (d) ]2 5 eJ[ 


()-3 үз ot (9 = 
үз үз 
[24] If P4 (A) 2 r s then A lies «+--+ "where r is the radius length of the circle M" 
(a) on the circle (b) outside the circle 
(c) inside the circle (d) at the centre of the circle 


EE) If sin A= i » then the least positive angle satisfies this trigonometric equation 
Конна 


(а) 150° (b) 30° (с) 60° (d) 330° 
ET) In the opposite figure : 

eee 

(a) 90° (b) 140° 

(c) 150° (d) 160° 


gru » M are the two roots of the equation : X?-7X43 20,thenL? + M2 = ose 
(2) 7 (b) 43 (c) 58 (d) 79 


Я) The two roots of the equation : X (X - 2) = 5 are «+ 
(a) two complex and non real roots. (b) two equal real roots. 


(c) two differant real roots. (d) 2 and zero. 


Essay questions 


Answer the following questions : 
ABCD is a rectangle in which AB = 6 cm. » BC = 8 cm. 
Draw BE L AC to intersect AC at E » AD at F 
[1] Prove that : (AB)? = AF x AD [2] Find : The length of AF 


Ø in the opposite figure : 
In A ABC ;D is a midpoint of BC 


pu = Е, 
» AB = AD , BE bisects 4 B , DF bisects 2 ADC 
Prove that : EF // BC c D B 
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EJ Find the general solution of the equation : csc 6 Ө = sec 3 Ө 


П Prove that the roots of the equation : 7 x? — 11 X+5=0 are non real conjugate 
» then find these two roots by using the general formula. 


6 ABC is a triangle » D ЄВС where BD = 5 cm. and DC = 4 cm. If AC = 6 em. 
» prove that : 
[1] ACisa tangent segment to the circle passing through the points A » B and D 
[2] AACD ~ ABCA [3] Area of (A ABD) : Area of (A ABC) = 5:9 


| Model | 9 2. 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 
a The sign of the function f where f (X) = 6 — 2 X is positive 1 ------------- 


(а) X>3 (b) Xz3 (c) X«3 (d) X23 
[2] In the opposite figure : T 

If AB // EC then ЕР = Ее? fe 

w4 ъ 3 Ln 

+ @ d 


Ef cot (90° — Ө) = cot 20 where 0° < Ө < 90° , then sin 3 Ө = eee 
(a)-1 (b) zero (c) 1 


ü0 Tn the opposite figure : 
АВ // CD ;BE 22cm. , CE =3 cm. AD = 10cm. 


s then AE = +e cm. 
(a)4 (b) 6 
(c)2 (d)3 
a In the opposite figure : 
BE Sosa cm. pit 
n 
(a) 6 (b)8 [^ чы. 
(c)9 (d) 10 
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[B cos (90° — 0) x esc 8 = --.......... Р 
(a) zero (b) 1 (9-1 gus D 


@ In the opposite figure : 


B 
en ЕА АРУУ, 
Two intersecting circles at C » E » BE touches the larger circle at E Cy D 


If AF = 3 ст. ; FC 24cm. CD = 5 ст. s then BE = +--+ cm. 

E 
(а) 9 (6) 8 
(c)7 (d) 6 


[8] If the terminal side of an angle of measure 30° in standard position rotates three and half 


revolutions clockwise then the terminal side lies in the -+ quadrant. 


(a) first (b) second (c) third (d) fourth 


[EJ] The number of intersections between the curve 
y = sin 3 X with X-axis in the interval [0 , 2 л] equals --- 
(a) 2 (b) 3 (c)4 (d)7 


{0 In the opposite figure : 
Ifm(Z 1) 2m (Z2) = m(Z 3) 
s then DE: EF: FD = 5 
(а) 7:11:12 (Б) 12:11:7 
(e) 12:27:11 (11:12:77 


a In the opposite figure : 


(a) 10* (b) 20° 
(c) 30* (d) 40° B 


a If sec 3 Ө = 2 where Ө is an acute angle » then 0 = «+--+ 


(a) 10* (b) 15* (c) 20° (d) 30° 

{0 The interior bisector at a vertex of a triangle === the exterior bisector at this vertex. 
(a) parallel (b) perpendicular to 
(c) equal (d) coincide with 
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(rr » М are the two roots of the equation : x?-5xX-6=0 
the numerical value of the expression : I?-5L432«— 


(3)- 6 (b) 6 (c) 9 (d) 3 


[15] Two similar polygons are congruent if their scale factor of similarity equals сз: 


(a) i (b)1 (c) more than 1 (d) less than 1 


@ гах? +ъх+с=0 sa » b and c are real numbers and (b? — 4 a c) 


is not positive » then the roots of the equation are ---- 


(a) equal. (b) not real. 
(c) conjugate complex. (d) real different. 
E In the opposite figure : y, 
f(Q=axX?+bX4+e 1 Јо) 
b x X 
»then pe r— o| 2 5 
(a) 3 (b) 5 
у 
(с) 7 (9) 10 


[18] In the opposite figure : 
If AC 23cm. СЕ= 9 ст. 


then AB = 5 em. 
(a) 27 (b) 36 
(c)9 (d) 6 
KE) The simplest form of the imaginary number і 18 = «+++ 
(a) 1 (b)-1 (c) -i 
[20] In the opposite figure : 
If DE // BC and the area 
of (A EBC) = 9 cm? 
> then the area of (A ADE) = cm? 
(a) 6 (b) 12 
(c) 18 (d) 27 


Final examinations 


a The measure of an inscribed angle is 60° subtended by an arc of length 4 7t cm. 


> then the circumference of the circle = e- cm. 
(a) 24 7t (b) 12 3t (c) 630 (d) 187 
ED In the opposite figure : 

n Sem, A 

ME AM a анаға cm Е м 
а 
(а) 11 (b) 7.5 “= EM pm 
B 

(c) 6 (d) 8 


EE) In the opposite figure : 
AB is a common tangent to the two circles at B. 
and AF is a secant to both of then » then (AB) m etie 


(a) AC x CD (b) ADx AE 


(a) AD x DF (d) AC x CF 


EL. If the roots of the equation : 4 X? — 12 X + m = 0 are equal » then m = ———— 


(a) 3 (b)4 (c)9 (d) 16 


The sign of f : f (X) = —2 X is positive in the interval «+--+... 


(a) ]- œ ›ә[ (b) R- {2} (c) ]- ee 52] (d) Le »o[ 
Й In the opposite figure : Д 
Ў ee PA 
P 
a (b)6 
c (X+2)em, B 


(c)7 (d)8 


ŒL ə M are the two roots of the equation : X? + X + 1=0 then L+M + LM = 0eese 
(a) zero (b) 1 (c)-1 (d)2 


gr L » M are the two roots of the equation : X?-5 X47 20 then the equation whose two 
roots are L? and M? is eee 


(a) X? -1u0 Х+49=0 (b) X?- 11 x 449-0 
(c) X? 49 x «1120 (d) X? 11 x 4920 
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| Second | Essay questions 


Answer the following questions : 
Without using calculator find the value of the following : 


sin 420° cos 330° + 5.13. + tan? 65° — cot 25° tan 65° 
sin 165° 


Я ABC is a triangle inscribed in a circle » D is a midpoint of BC » draw AD to intersect the 
circle at E 


Prove that : [1] (BD)? =AD x DE [2] AEBD ~ ACAD 


[EJ The perimeter of triangle ABC is 27 cm. » draw BD bisects 4 B and intersect AC at D 
»if AD = 4 cm. › Ср = 5 cm. Find the length of each : AB.BC.BD 


(itx - 23i sy «1 find the value of the expression : X? +2 Ху + у? 


a In the opposite figure : 
ED// BC . DB // EX 
FB)? вс. 


Prove that : y FX 


ШШШ мэм 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[1] In the opposite figure : 


A 
All the following mathematical 
E D 
expressions are true except -+++ 
AD AE AD DE 
a ксы жр == € B 
( ) DB EC. 0) DB BC 
AD _ AE АВ AC 
©) АВ “АС (0 5D 7 gc 
®t sin œ = cos В where ос, В are two acute angles 5 then tan (a + В) = ——— 
oT (b) 1 OIE (d) undefined. 
E The smallest value of the function f » where f (Ө) = 3 cos (2 0) is eee 
(a)-6 (b) -3 (c) -2 (d)-1 
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a In the opposite figure : re 
The length of AB = eee cm. 
(a) 12 (b) 15 
(c) 20 (d) 25 C өст. D Эст. B 
a In the opposite figure : 
If ED // BC »m (Z ADY) =m (Z FDY) 
and ED = 10 ст. » BD = 15 ст. 
s then AD = ст. 
(a) 20 (b) 25 (c) 30 


a The equation whose roots are (2 + 3i) : 2-3 i) is eese- 
(a) X? 44 X 413-0 (b) X?-4 X4 1320 


(c) X? 4 x 1320 (d) X?-4 x- 1320 


(a)- 641 (b) 641 (c) - 64 (d) 64 


a If the scale factor of similarity of the polygon P, to the polygon P, is E and scale factor 
of similarity of the polygon P, to the polygon P, is i » which of the following relations is 
correct ? 

(a) Area (P) + Area (P5) = Area (P) 


(b) Area (P) + Área (P) = Атса (P3 


(c) [Area (P) +үАгеа (P) = [Area (Р) 


(d) Area (Р) +] Агеа (P) = Агеа (P,) 


[9] In the opposite figure : 
If DA ; DB are tangents to 
the circle at A and B respectively 
»>DA=DB=8cm.»BC=2cm. 
a then AC zem cm. 


(a) 3 (b) 4 


(c) 5 
144 
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[10] In the opposite figure : 


If AB // EF // CD 

athen EF = HM cm. 

(a) 2.5 (b) 2 
(c) 1.5 (4) 1 


a Tn the opposite figure : 


07 Pep 

L r 
(а) > т 
(c)rxL (d)Lx2r 


[12] In the opposite figure : 
m(Z АВС) = 


(a) sin! (3) (b) sin"! (4) 
3: 
4 


(c) tan“! (2) (d) cor! ( 


B In the opposite figure : " 
The perimeter of A ABC = s cm. 
(a) 36 
(b) 32 
(c) 28 
(d) 24 


C sem. D 4cm. B 


a The roots of the equation : Xs 25 х +1=0 аге 
(a) rational real. (b) not real. 


(c) real equal. (d) irrational real. 


[15) The sign of the function f : f (X) = X - 4 where ХЄ]4 | is se 
(a) always positive. 
(b) always negative. 
(c) positive in the interval ]4 › 5[ and negative in the interval ]5 : ==[ 


(d) negative in the interval ]4 » 5[ and positive in the interval ]5 » °[ 
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[16] In the opposite figure : 
If the greater gear revolves one revolution 
» then the smaller gear revolves 3 revolution 
If the smaller gear revolves one revolution 
in the direction of the arrow shown on the figure 
> then the central angle of revolving the greater gear is e= 


-270 2л 


л 

(a)-> (b) -37 Os (d) 200 

@ їп the opposite figure : A 
BE. v 
BC ; 

£ d B 

(а) 4 (b) 3 Du. 
ax 2 
(c) 3 (d) 5 D 


{T The ratio between the length of two corresponding sides of two similar triangles is 1:4 


» then the ratio between their areas is =+- 


(a) 1:2 (b) 1:4 (c) 1:8 


(d)1:16 


(E) IL ER ; M ER are the two roots of the equation : a X? +b X +c 2 0 where a>0 , L< M 


»then the solution set of the inequality : a X? +b X +c «0 is ~ 


(a) ]- e » Lf (b) JL» M[ (c) JM ›=[ 


(d) R - [L : M] 


ET) If one of the roots of the equation : 4 k X? +7 X+ К? + 4 = 0 is multiplicative inverse of 


the other root » then k = e+- 


(а) +2 (b) 3 (с) 4 


[21] In the opposite figure : 
ABisa tangent segment to circle M at B 
» AC intersects the circle at C , D 
əm (ZA) = 45° „т (DB) = 150° 
y then m (BC) = s 
(a) 30° (b) 40° (c) 60° 
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(d) 120° 


+ Final models 


E] In A ABC ; AB = 8 cm. » AC = бст. , D GAB such that AD = 3 cm. » E C AC such that 
AE = 4 em. If the area of A AED = 3 cm? ; then the area of the 


polygon DBCE = eee cm? 


(a) 12 (b) 9 (c) 6 (d) 8 


EE) In the opposite figure : 
AC touches the circle M at C » MC = 6 cm. pa 
s P4 (A) = 64 » then AB = ee cm. 
(а)3 (b) 4 


(c) 5 (d) 6 


Г} If A ABC ~ A XYZ and 3 AB 2 2 XY »then area of A АВС: area of A XYZ =з 


(a) 4:9 (b) 9:4 (c) 2:3 (d)3:2 
[25] The angle of measure GE radian has degree measure = 

(a) 225° (b) 210° (c) 840° (d) — 225° 
[26] (sp i ice 

(a) 32i (b) -32i (c) 32 (d) – 32 
Я) The opposite figure represents the curve j 

of the function f : f Q0 2a X?+bX+c 

»then which of the following is true ? © х 

(a)a>0>.c>0 (b)a>O0sc<0 

(c)ja«0 »b»0 (d)a<0.c<0 y 


[28] If one of the two roots of the equation : X? +k X — 98 = 0 is twice the additive inverse of 


the other root » then К=з 


(a) + 14 (b) +7 (c) £8 (d) 49 
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Secon 


Answer the following questions : 


Essay questions 


[1] In the opposite figure : 
XN = 12cm. 
»NZ =6cm. 
»YZ=9cm. 
> ZM bisects / XZY 
Prove that : MN // YZ 


[ f5sino-3=0,%<0<7 
7 a 


Find the value of : cos G - 0) + sin (2 7t — Ө) – cos = - Ө) + cos Ө 


[3] In the opposite figure : 
AB = бст. BC 2 8cm. , АС = 12 cm. 


»CE-6cm. AD 29cm. , РЕ = 12 ст. 


Prove that : 


[1] A ABC ~ A ADE [2] AE bisects 2 BAD 


п Represent graphically the function f : f (X) = X? -2 Х- 3 » then determine the sign of 
the function. 


В In the opposite figure : A 
ED // XY // BC 
and AD x BX = AC x EX y x 


Prove that : AY bisects / CAD С 


w 
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Ə E EENE 0 : 
ABC is right - angled at A а] 2 Cisthe midpoimt of ADs. AD=2 AC ER CD IAB АЁ NBE = {k} 
ВС =75 em. (Pythagoras) + ABisatangenttoacircle | fi] с | ` EK KD. DB. EB 
+ ADLBC (AB) = DB x BC 2 (АВ =АСхАР 2 —— ТЕК КС CA^ TA 
-27=48 Є #2659 (Meo (2)() (зуб) (4) |-^EK-6cm. › DB-4cm. 
АР авхас 4548-36 em, (The req.) [b] In AABC: (85)0) (6) (a) (7)(b) (8) 8 
+ AD bisects ZA (9)() (10) (a) ane) аз 3 
. BA (13) (b) (14) (c) (15)(b) 26) (0) | NAABC >A DBA 
AC (17) (b) (18) (b) (9)) (20) (а) +: 2 B is common angle, 42 & 
^ į- BD (21) (d (22) (а) Q3)4) (24) (9) А 
2" 15-вр AAT. (25) (a) (26) (а) ene) Q9 
m o —— T 
Ps 4,6CE« 08-9 CE In AABD : AE bisects £ BAD P = 
215 СЕ = 108 2. CE= 108 27 2 cm. У p, 
CN : 
t (1) 0) (2) (30 (HO 
(60) (6) (7)@) (8) (0) 
(MO ane ane) — 20 
EN aaa аә aSo  d90 
© MC=MA=12cm. (radi) af a | 07 айа 019) а) 20 
^ m (4 МАС) = m (Z MCA) = 50° Wy (21) (d) (22)(b) Q3G (24) (а) 
гт(4 АМС) = 180° -50 x2280* СС (25) (с) (26) (а) (27) 0) (28) (а) 


2 The length of (AC) 


rnr ЕЕЕ Essay questions 


= холці) = 16 
=зеу *2Ж(12)= 3 Mem. п 


8 (1) InAAXY sAACB 
7. 2 A is a common angle 


The sum of the two roots of the given equation 
(L+3)+(M43)=12 
2 L+M+6=12 (L+M=6) ay 
The product of the two roots of the given equation. 
(L+3)(M43)=3 

лам +31 +3М+9=3 

4 LM+3(L+M)+9=3 

from (1): LM +3 (6) +9=3 

МЫМ=-24 ^ a (AACB)=32 cm? 
-6x-24=0 + a (polygon ХВСҮ 


2. The required equation is : 


> AD tangent to the circle 
2. (ADY = (AB) х (AC) 


AE 


2 
ax=afz 


| Theoretical 


‘+ Land M are the roots of the given equation 


2 
3 


эм 


+ The required equation is 


ву, 
-7 x+y = 


9X -46x 40-0 


L? and М? are the roots of the required equation 


ЕГ Essay questions 


7 Land M are the roots of the given equation, 


^SLeM-3and LM - 5 


24M? S (Le M -2LM - 


>L?M?=(LM f = 25 


^, The required equation is : X^ +X 4 2: 


+> L? and M? are the roots of the required equation, 


^ The circumference of the cirele 22 zt r 


-as(2)- ism 


In AABC 
2 XD AC 


Ca (2) 
(з) (а) 06) (а) 
(9) d) (10) ( 
(13) (b) (14) (b) 
(17) (a) (18) (e) 
(21) (е) (22) (b) 
(25) (c) (26) (о) 


(3) (a) 
(тука) 
ana 
as i 
(19) (b) 
(23) (b) 
an) 


Т мире choice questions 


[ЕИ] 
(8) (a) 
(12) (е) 
(16) (b) 
(20) (e) 
(24) (d) 
(28) (c) 


I em. 


s ABCD is cyclic quadrilateral — | 

^ m(z BDA) * 
=m (£ BCA) (Subtended by AB) 1 

»7m(Z ОМА) e m (Z CMB) 

^ ADMA~ACMB 

‚ &(ADMA) _ bay? 


“a CMB) CB. 


, A DMA 
7 a (A CMB, 


es 


In AADB : 


2 AF bisects 2 DAB 


ss БЕ/СВ 


Multiple choice questions | 


(1) @) (2)(0 (3) (а) (4) (о) 
(55) (6) (a) (Me (8000) 
(9) (9) (10) (a) anc) — 20) 
(13) (b) (14) (a) (15)(b) — aec 
(17) (c) (18) (d) (19) (a) (20) (о) 
(21) (5) (22) «n (23) (a) (24) (6) 
(25) (a) (26) (c) Qna — (28) b) 


Essay questions 


Let f 00) 
sput f (9 =0 
2х?-4Х- 


4-580980 
2Х=5 or X 


‘The solution set 1.5] 


AD” XY ВС 


D Ten 


of Z CAB 


^ BE 9 cm. 


[CE EB-BA AC - 18 «9-612 


the exterior bisector 


BE+9 
^ BE+9=2 BE 


= Пос. 


[m ED) -m (В©)] 
[m (BD) - 607] 2) 
100 = m (BB) - 60° 
pz oe 
+. m (BD) = 160° A œ 
InAABC: 


8 Multiple choice questions 


1 
cos Gt +6) = sin (390°) cos (- 60*) + cos (30°) sin (120°) | (199 (200) 
(зэ) (oy) 
z = cos 0= sin GOP) cos (60°) + cos (30%) sin (60 Мру, mon 
НЕЕ, 4y(4)+8 B a3 (©) ase) 
ý 2 ат a8) (a) 
5 cos 8 59-180 ор (22) (a) 
(25) (0) Q6 (4) 


(3) (a) 
(7) tb) 
(D (a) 
(15) (c) 
(19) (a) 
(23) (b) 
(27) (a) 


(oO 
(8) @ 
(42) (b) 
(16) (с) 
(20) (4) 
(24) (a) 
(28) (a) 


10 


Essay questions 


InAXYL SAXNZ: 
++ 2 X is common angle 
ym (4 XYL) =m (Z XNZ) A 
(exterior angle of cyclicquad, YLNZ) 
хх 
"XY XL- YL 
5(5+М)=4х8 


So the two angles (in radians) are 


nsi 


ю' 12 


(з) 
(De) 
an 
as c) 
(19) (c) 
оз) (а) 
ene 


(alternate angles) 


(4) 
(8)0) 
2) 8) 
(16) (à) 
(20) (à) 
(24) (b) 
(28) (e) 


A SNL=7 
5х6_ 
г 2335 
In A ABD: 
+» AB bisects 2 BAD 
| BA _ BE a | ЕЙ макре choice questions 
PE a FI [qae (2) 
DE ete Bp (5) 0 (6) (0) 
, BD BE оу | (0) (10) (а) 
De~ FC 
КО E MIL (14) (b) 
а са сеа _ Slane (18) (6) 
from (1) »(2).and (3): > BE = PE 2 FENDE | op ay 22) (a) 
(25) (b) (26) (b) 
sag: бей ЕТШ Essay questions 
2740009) 
NX ENS y Zu 
m 2 ЕХЛСВ 
sxere si 
m(Z EXC) =т(2 XCB) 
The solution setis [1315 1-31) Тышы PARS 
т CX bisects 
a ^m ECX)=m (4 XCB) 
Let the two complement angles be X and y som (Z EXC) =m (4 ECX) 
nxXeysi (1) | NAEXC: 2. EX 2 EC 2 8 cm. 
== 2 
andx—y=4 0) 
By adding: -. 2.x. 
itution in (1) 324 y= 
By substitution in (1) TE у= 
m 
ы т X(X44) 512 


SX e4ax-1280 


let f (0) = 
Pux'eax-i2- 
Q6) x-2) 


х=-6 


+ах 


ог Х=2 


2. The solution set = [-6 »2] 


sin (180° — 0) + tan (90° — 0) 
= sin 0+ cot 8 


$+( 


D 


EET Essay questions | 
[1] 


Pu4-x'-0 
he sign of the function f is 


nite 


* Positive at ХЄ]-2,2[. 
+f (X)=0a XE{-2 52 
* Negative at XER- [-2 +2] 

3 then the solution set of 4 — X^ 0188 - |-2 52] 


in 4 O=cos 2 
Either 6 @ = 90° + 360° п 
ог26=90° + 360°n 

‘The general solution is 15° + 60° n or 45° + 180*n. 


where n EZ 


a) 
(5) (е) 
(9) Ga) 
аз) (a) 
(17) (e) 
(21) (a) 
(25) (b) 


EI-Kalyoubia 
Multiple choice questions 


(De 
(6) (c) 
(10) (d) 
(14) (e) 
(18) (b) 
(22) b) 
(26) (b) 


He 
(7) (by 
an) 
(15) (a) 
(19) (c) 
(23) (a) 
(27) (е) 


(4) (a) 
(8) (d) 
(12) (b) 
(16) (b) 
(20) (c) 
(24) (d) 
(28) (b) 


The sum of the roots of the given equation 
isL+1+M+1=7 0. L+M=5 
‘The product of the roots of the 
is(L+1)(M+1)=LM+L+M+1=5 

2 LM4541=5 = LM=-1 

‘The sum of the roots of the required equation 
isL?+M?=(L+M)'-2LM=(5)"-2(- 227 
“The product of the two roots of the required equation 
isL'M'-(LMy - C 1 
2. The required equation is X 


ven equation 


In A XBY +A ABC: 
. XB 


Be 
12 
18 


^ АХВҮ- ДАВС 


п 
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InAABC: DX AC. vXP6X«9«10-3x-9 [9|  trGhabia | СРЕЗУ ad EB 
, BD _ BX B хї+әх+в<0 Multiple choice questions x 5 
^" BAT BC + CA are two transversal РАШИ. 
вх let f= X7+9X+8 a» (DO (за De GB. BA E 
Putx?+9X+8=0 (5) (а) (6) (0) [£417] (ва) СЕ ED i: 
2 00+ 1) 0+ 8) =0 andes (9) (0) (10) (b) (1) (5) (12) (a) 2 
4 Ct. CR 2167 4 &X--1 or X--8 ®© a39 d4( 090 авф) 
св ms 9 The solution set is ]- 8 s 1 ano (18) с) aed) — Q0) 
аг gal laden TEN, o —  L— enw) aw aw wao 
[В| _El-Monofia | 25) () Qd Gne 08 
sy m(Z САВ) = 33* m El-Fayoum 
First] — Grave [ESSE Essay questions Cea 
27 Multiple choice questions oo Rt А [Multiple choice questions | 
n6 cu up |^", 9-3 п БП Multiple choice questions 
mm pos: ae ma — (100* + 66° + 94°) Let x?-5X+6 (1) 0) Da He Me 
Nee ein 08 Mie s m(ZACY) = 100° +2=50° (х-зу(х-2)= (в) (600 — (D DO 
© © 
зон as A аз ao "M f atrextecior angle of SEDC 2 Х=3огх=2 LC. (9) d) (10) (b) anco — a20 
с) a 
20° 2 % аз) 14) 15)() — a96 
ano (8)6) 9) а) (20) (a) a 2. f is smaller than or equal zero at X € [2 »3] а j^ bu e pa A 0 ha 
enw аза (оза Dw 585.=[2 +3] T © a › Bs Si 
(25) (4) AW (о 028) (е) [7] " (21) (а) (22) (c) (23) (c) (24) (e) 
[EE Essay questions ] GK/AC э A (25) (a) [UI 
issay questions Ў n ^ A] P 
, MG _ MK Р: [Essay questions] 
ТМС MA е у DX bisects £ ADB xe x [БШШШ Essay questions 
i :-ЕКИАЕ n MK ME 
sin (180° — X) + tan (90° — nn TEKNAR voy eue PE [1] : 
а |5 NETS 
an (270° — X)» sin x "MC ^MB Ки Ses zsae0 AX «2x-340 
+cat X co X 2 Mis the midpoint of BC, MC-MB Letx?+2x-3=0 
4 MG = ME ^ Mis midpoint of EG Dc (х+3)0х-0=0 
7ADis мій ^4 DBzDC (3; t= [О w 
Second : *: K is the point of intersection of SDs titan $ 9) 3 or X=1 О 
the medians of A АВС From (1) + (2) » (3) we get XB ҮС а) The solution set of the inequality 
MK MG | »MG-l жүл 71 
Bee авах z^ ТОМАС МС AMG ME In A ABC : from (4) we get XY ⁄/ ВС 8 
BD.4.2 , ВА M = Е 2 
DC 6 3 7 ac 3 ga сов 90° ese 30° + sec? 45° sin 30° — cos 270° sin 180° 
, BD BA. PEU = a S RARE 
fue ae JU EEG LHS. sin 60° cos 30° — cos 60° sin 307 
2 AD bisects Z BAC (First req.) 
AELBF TA 
m (4 BAE) =m (2 FAE) 2. А АЕВ = А AEF 
2. A ABF is an isosceles triangle #LHS.=RES, й 
+ АВ =АЕ=6ст. л CF=9-6=3em. [4] 
272 AA BAF + BCF have a common vertex B »F EAC m CLA) 2 d (m (major RC) - m (8C) 
, Amaof(AABE) _ AF _ 6 баја 
het Е Vea = 4 (06 - 140) - 140) = 4 (80) = 40° 


13 14 


2 DY bisects Z ADC (QED. 1) 
A ABD : DX bisects £ ADB internally 


8 | Answers of final models 
рц 


укн Г моче |] » DY bisects it externally 
^ (АВ = 8L / a 2 m(4 XDY) = 90° (Q.E.D.2) 
Sc У, Multiple choice questions 
SABRO ^ B 
* Qo Qo Ov Qo Qo o ^ 
(AM) 281 144—255 Qo Qo Oo Ow Ow |’ cae 


А 9 Qo Qo Qo» Qo Ow MERE 
M-i1Sem 2 AC=15-12=3em. Qo Qo Qo Oo Ow +tan (2 ) 

Qo Qo Ow c) 
Qo до Qo 


^: BC // XY / DE and CE. 


+ BD are two transversals 


г; АС ХЕ „БҮ 3 +: FO AD » DF is a trans 
“ABS AD 6 FC/ AD , DF is a transversal | | 
^om Е) mL ADE) / 
(Alternate angles) С ie 


үзг ш (/ C) = m (2 A) (properties of a parallelogram) 
г A DCF ~ A EAD (First req.) 
„ Ares of (A DCF) 

‘Area of (A EAD) 


y's 2 Aisa common angle. 


(Second req) 
^ MADE ~ A ACB (QED. 1) 
From similarity : m (4 АРЕ) = m (Z ACB) [| Model | 2 


^. DECB is a cyclic quadrilateral. (QED.2) 


Q» Oo Oo Qo 
Qo Qo Bo Ow 
Qo Qo Qo Qo 
: Qo Qo Qo Qo 
^ f 0 is positive а XER- [- 5 +2] Oo Qo OH Ow Ow 
+f (X) = zero a XE{-5 +2} Qo Qo Qo 


+f (X) is negative а X € ]- 5 »2[ Em 
ЕШШ Essay questions 


7. The solution set of the inequality 


o 220, In AADE ,ДАСВ: 
In A АЮВ: ~ DX bisects 2 ADB AD 

Ар AX m ас 

“DB XB 


Y BC ТАС 
" » Ais common angle 
roe 2 ДАРЕ AACB 
T From similarity : «. a E g ws} 
+% DB=DC E DE 22cm. 


15 16 


tan (0 + 20°, 


2. (0+ 20°) + (3 8 + 30 


= cot (3 0 +30") 


240+ 50° = 90° + 180° n 


740-40 + 180° п 
эшп=0 


58258 satn22 


1.9 = 10° +45° п 
58210 satn21 


90° + 180° п 


+. @ = 100° (refused) 


2 required values of 0 are 10° › 55° 


ө 


++ AD bisects Z BAC 
. AB. BD 
^ ACT DC 
221.18. 
“5 "Te 


DC 10 em, AD =27 x 15-18 x1 


DEW AB 
CD. CE 
"CA CB 


> AE 4 DF 
, CD. CE 


M 
From (1) (2): 
CELER 
"CB CB 


q 


2 (CE =CFxCB 


Qo 
Ow 
Ow 
Ow 
Qo 
Qo 


Ow 
Ow 
Qo 
Qo 
Qo 
Qo 


Ow 
Ow 
Ow 
Qo 
Qo 
Qo 


Multiple choice questions 


Ow 
Ow 
Ow 
Qo 
Qo 


Ow 
Qo 
Qo 
Do 
Qo 


ERA 


a (The smaller polygon) 
, a (The. 


polygon) — a (The smaller pol 
a (The smaller polygon) 

5-9 16 
9 


32 16 


* Geib mulleepogo 9 
2. The area of the smaller polygon is 18 em? 

a (The greater polygon) _ 25 

9 


18 
2. The area of the greater polygon = 50 cm? 


Write the quadratic function related to the inequality : 
F(X) =(X+ 37-10 +3 (X3) 

^.6x49-10«3X49 
putx?+9X48= 
^ (X+8) (X+ 0) =0 
2 Х=-8 or 


тахо 


^. The solution set 


ө 


In the quadrilateral ABCD : 


[85-1] 


m (4 BMC) = 360° 

= (60° + 90° + 90°) = 120° 
any хл _ 276 

In radians = 2057. 27 


) 


600° cos (- 30°) + sin (150°) cos (240°) 
sin (360° + 240*) cos (30*) 

+ sin (180° — 30°) cos (180° + 60°) 

án (180° + 60°) cos (30°) 

+ sin (180° — 30°) cos (180° + 60°) 

їп 60° cos 30° + sin 30° (- cos 60°) 


GG, 


+ 


экн: 
+ LHS.=RHS. 


A 
InAABD: 
DX bisects 2 ADB y 
АХ „Ар E 
Se DE ay 7—0 в 
sin AADC: v DY bisects 2 ADC 


Multiple choice questions 


Ө» Ow 
Qo Ow 
Qo Qo 
Qo Qo 
Qvo Qo 
Qo Qo 


Qo 
Qo 
Ow 
Ow 
Qo 
ew 


EZ Essay questions 
o 


Ow 
Oo 
Qo 
Qo 
Qo 


Рш8+2х- 


a X?-2x-8=0 x 
foo, 
20-4) (+2) 


4X4 or Xe-257a«0 
^ fis positive at XE]-2 4[ f 092 0at x € (-2 4} 
a f is negative at XER- [-2 +4] 

^. The solution set of the inequality = [- 2 +4] 


e 


PY (A) 
+P, B) = P. (Bj 


AB is the principle axis of the two circles M and N 
СЄАВ +P O=P O 
зр, (C)=CDxCE=9x 162 144 
2. СА х (СА + 10) = 144 


First req) 


2 (САЎ + 10 (CA)— 144 =0 
(ica) + 18) ((CAy-8) =0 


points B >C +D 


г. AB touches the circle passes through the 


inA+sinA=1 


2 ДАРЕ ~ ААВС 


=A 
AreaofAABC 9 


Ow 
Ow 
Ow 
Ow 
Qo 
Qo 


Qv 
Qo 
Qo 
Qo 
Qo 
Qo 


InAABC:  Z Cis right 


7 £A complements 2 В 2. cos B= sin A 


^2snA-I 


Ara of AADE (Ар ү 
Ara of AABC \ AB 


Фф 
4 


2 Area of A ABC = 135 ст? 
©. Area of trapezium DBCE = 135 ~ 60 = 75 cm: 


ГЕ Multiple choice questions 


Ow 
Qo 
Qo 
Qo 
Qo 
Ow 


mz A) = 30° 


Qo 
Qo 
Qo 
Qo 
Ow 


(The req.) 


Qo 
Ow 
Qo 
Qo 
Bw 


17 


18 


Essay questions 
о 

+ AD is a tangent 

+. (AD) = AB x AC 

АВ (АВ +10) А 
2. (AB) + 10(AB)- 14 -0 
(кав) + 18) (m - 8) =0 


AB=8cm.  AC=84+ 10= 18cm. 
vv sino=4 5 90° <0< 180° 


3 
2. B lies in the 27 quadrant 


27 sin (180° — 6) + tan (360° — 0) 
+2 sin (270° -0) 
=sin @—tan 8 - 2 cos 8 


10-6 

cm. 

In AAAFE 8 

» CFD : m(Z AFE) = m (4 CFD) 
»m(Z EAF) = т (Z ACD) (Alternate angles) 
^ ДАРЕ ~ А CFD 


Ind ABC: AC = 


(VO.A) 


i АЕ АВ „АЕ 2 
From similarity : >. фе = AF AN S 

2 3AF=8-AF 24 AP=8 

^ AFz22cm. 54 AEZAFz2cm. 


A AFE is an isosceles triangle. 


In A ABC: DX // AC 


BX DBD „вк 
BC BA "135 
BX =54em 


сү 
св 


EY (AB 
^ CY=6em. 
2 XY=BC~(BX +CY)= 


cA 


15 9 


(5446) 22.1 em. 


(The req) 


Qo 
Qo 
Qo 
Ow 
o Ow 
Ow Ow 
Essay questions 
ө 


B+ 20° 30: 307 =90° + 180° n 


Multiple choice question: 


Ө» Ou 
Ow 
Ow 
Ow 


Qe 


Ow 


Ow 
Ow 


) Ow 
) Qo 


248450290 + 180° n. 2. 40=40° + 180° n 
10° +4% n sane 
= 10° satn=1 х 0= 55° 
ВС = l0 cm. BD - 4 em. (First req.) 


^ DC=6em, 


AD bisects Z BAC 


AE bisects Z BAF » AE L 
^ A ABF is an isosceles triangle 
2 AB = АР =6бст.,ЕС -6 
+. а(А АВЕ): a (A CBF) = AF: FC=6: 


3em. 


ah 


BF 


1 
(Second req.) 


ө 


cos 8 


ysin 8 = 


2 
3 


3 
sin (£- 0) + cor 21-6) 


їз 


8-cu82 3 — 


Ind ACD +A BCA: 


~ (acy? 


CD «CB 


co 
AC 


+2 Cis a common angle 


2 AACD — ABCA 


o 


2 A lies on the circle M 


+A lies on the circle N 
SPUR Р, (А)=0 
Similarly : P, (B) =P, (В) 


©. AB is the principle axis of the two circles M +N 


ТХЄ АВ 
T PQO0-XDxXC 
3% XD=2DC 


2 (DO) 
XC-6 


6 cm. 


f Py (X) = XF x XE 
144 = (ХЕ) + 10 XF 
2 (ХЕ + 10 ХЕ 14420 
2 XF=8em, 


sPO)- PUO 


24 ^ DC 


(First req) 


^ d44-2DCx3DC 


эбет. 
s 144 = XF x (ХЕ + 10) 


(ХЕ + 18) (XF-8)=0 


(Second req.) 


+. Figure CDFE is a cyclic quadrilateral. 


Multiple choice questions 


Ow 
Qo 
Qo 
Ow 
Ow 
Qo 


Qo 
Qoo 
Qo 
Qo 
w 
Qo 


XDxXC-XF* XE 
(Third req) 


Ow 
Ow 
Qo 
Qo 
Qo 


ЕЗЙ Essay questions 
о 


In A ABC yA DBF 


"AABC-ADBF (QED, 1) 
From similarity + 2. m (4 С) = m (£ DFB) 
om (é DFB) =m (4. (V.Q.A.) 
mí(zC)em(Z EFC) 
+. A EFC is an isosceles triangle 


(Q.E.D.2) 


R.H.S. = sin 750° cos 300° + sin (- 60*) cot (120°) 
= sin (720° + 30°) cos (360° — 60°) 
+ sin (= 60°) cot (90° + 30°) 
= sin 30° cos 60° — sin 60° (- tan 30°) 


i = 
А Ф: үз 4 

^ sin O= 3 (Positive) 

2. lies in the first or second quadrant 

80° — 48° 35 25 = 1319247 35° 


The discriminant = b^ —4 ac = (- 1 —4 (1) (12) 
2-4] (< zero) 

7. The equation has по real roots эг a> 0 

~ The sign of f (X) is positive forall XER 


1X? + 1>x x = 
due 


nX-xemn»o 


> АЁ bisects 2 BAC externally 


20 


, BA. ВЕ 


CN и BD 

z 6EC= n A ABD: 

A 6EC=20+4EC A Multiple choice questions Ё 

^. EC = 10cm. 3 the value of the expression X^ +2 Xy & y^ 
S AB. AB (0 Nl Qo Oo Oo Oo» Ow x и 

2 ED 224 102 12 em. (Thereq) | ED BD __ é Qvo Qo Oc Oo Qo =(X+yP=(2437+ I-A = =9 
sin A ADC: +: DF bisects 2 ADC 


ө | н Qo Qo Qo Qo Qo 
In A DAE » which is right at A: MR c Qo Qo Qo Qo Qo ө 
In is lich is right at A: s Dis the midpoint of BC 2 BD2 DC (3) Qo ©) ч) Ow Qo Ow +: BC // ED and FE if] 


P-25-16- 25 
ве bs? АВ =АЮ [i] Qo Ow Qo > ED are two transversals 


v == F BE 
«| From(1) +2) 913) 090: BC 
ii 2 У EUSAR Essay questions Be o 
е Ө D vy BD// EX and FE EX are two transversals 
esc 60— sec 30 60230-22270 in 420° cos 330° + 31 157 4 tan? 65° _ cot 25° tan 65° вю 
л 2 E (15°) БЕ FX а 
ГУЫ +2ла 290-2+2ла =sin (3 " "IRE, NR E 
» DE ВС (First req) und jugo Sin (360* + 60") ens 960*—30*) &- epe Ie | From (1) s (2) sby multiplying 
| 422 9 where nz or60-30=2 +2700 + tan (65°) (tan (65°) — cot (25°) FB}? FC FD_ FC 
In A ABC which is right at А: xs йок = sin (60°) cos (30°) + S18 = iE кай (QED) 


7 (ВС = (ABY + (AC) =81 + 144 =225 
2 ВС= 15 em. (Second req.) 


+ tan 65° (tan 65° — cot (90° — 65°) 
G [Moder 0] 


[rirst | Multiple choice questions 

Qo Qo Ow Qo Bw 

киресе Uso ne эте the токын and alyolute nei real ^ Qo» Qo Qo Ow Qo 

Qo Ow Өо Qo Oe) |. того are conjugate Qo Qo Bw Qo Qo 
ч < DB x DC = AD x DE 

oo ues ues Qo Qo Qo Qo Qo 


Ge *: Dis the midpoint of BC. 
с 


х 
20) i pick е à "Qo Qo Qo Qo Ow 
Qo j (Db Qo Qv Ow 
Qo Qo Qo Qo Qo 


(2) In A EBD «ACAD «m ( EBD) = m (4 БАС) Essay questions 


пуа 7) (5) 
121-140 19 


~ The roots of the equation are non-real complex numbers. 


The discriminant = 02 ~ 4 ac 


(AC) = CD BC 


Qo Qo Qo 2 AC is a tangent two inscribed angles on the same arc EC o 
to the circle passi Cwm Bm b M we 

Essay questions чта < 3m Q^ ABB) em GE ACB) z In A XYZ: v ZM bisects 2 XZY 
through the points A +B +D (QED. 1) two inscribed angles on the same arc AB XM _ XZ 

o +" AA ACD » BCA have : AEBD — ACAD “MY” ZY 

In A ABC A F p |m(ZDAC)-m(Z B) — ——— - — peneme XM.18.2 

s Z B is right angle (tangency and inseribed angles subtended by AD) o " NE 

sBELCA A { | j£ C isa common angle. 77 The perimeter of A ABC = 27 em. 

2 (ABY = AE x AC (1) 2 SACD ~ ABCA (QED.2) ^ AB+BC=27-9= 18cm. an 1 


spg 1 BD bisects £ ABC 
6 9 


т (ёр) +m (Z FEC) = 180° L2 ‚МААСЫ (ср 


ТАНСА) CA 


CA 
2 EFDC is a cyclic quadrilateral xt AGD) dk АЙСА SE 


s AEX АС = AF x AD (| x a(AABD)=5k + SAB=72-4 AB z 
From (1) 500): s (ABP=AFXAD  (Firstreg) | абаАвр) Sk _ 5 isi : 2 АВ =8 ст. BC =18-8= 100m, | “SN O= 5 27 << 
SO сабын Apasa. везану ЖАЛУ DE D нире ere SS lies in the second quadrant 


21 22 


оз (2-6) + sin @20-0)~cos 2-0) +co80 | 


= sie — sin + sin Ө + cos € ED// XY / BC 
эй e „EX DY 3 
=sin 0 cos0- $ +( ae oF a) " 


o s ADxBX-ACXEX 
е в 

In A ABC + A ADE „EX AD 
BX AC 
From (D +(2) 


2 AY bisects Z CAD (QED) 


5 A АВС ~ A ADE (Q.E.D. 1) 
»from similarity : m (Z BAC) = m (4 DAE) 
+ AE bisects £ BAD. 


The X-coordinate of the vertex = 
of (I)=(1y-2(1)-3=-4 
+. The vertex of the curve is (1 5-4) 


*f09=0axE{-1 +3} 
+ f is negative a x ]- 1 +3[ 
+ f is positive at XER- [- 1 +3] 


